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^ (54) TWe: CROSSLINKED METALLOCENE COMPOUND FOR OLEFIN POLYMERIZATION AND METHOD OF POLY- 
S MERIZING OLEFIN WITH THE SAME 

M (54) ie?B<D««!: :l-U7<>fi&ffl<Dag«> a-b><b^«SteJ:l/-f-*l*fflt^fc:!-U7-f XDfid^a 



— — (57) Abstract: A crosslinked metallocene compound and a catalyst for olefin polymerization which contains the crosslinked met- 
allocene compound. This catalyst is highly active in polymerizing at least one monomer selected among ethylene and a -olefins. 

^ The crosslinked metallocene compound has a specific substituted cyclopentadienyl group and a specific substituted fluoienyl group 
and has such a structure in which these groups have been crosslinked with a carbon or silicon atom. Also provided is a process 

fs| for producing a polyolefin, characterized in that at least one member selected among ethylene and or -olefins is copolymerized in 
the presence of an olefin polymerization catalyst containing the crosslinked metallocene compound. Preferably, one or more such 
monomers including ethylene are copolymerized in the presence of the catalyst so as to yield an ethylene polymer having an ethylene 

^1 unit content exceeding SO mol%. 
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5 ^R'^ tR'^\tmi^o)m\:7Kmm. ^-(m^mmi}^&m\tn. r'* hR'ntTi^mm 

u^x\f^xh^\^>oR'^ tR'\ R'* ^R'Htm^iz^^vxm^m^vxh^i^^o 

10 R'*tR''}i-Simz7Kmm=f'x^r)K-oR''tR''\tmmwi:3'^2 o<Dmit7mmx 
-ry:^Dtf;i^s. n-::/^;«, -rv:/5^;vs. tert-r^5^;i/S, z^^uy^>^ 

20 m—x^^o 

-JISS; [ I - 2 ] T^;b $ >^ ^ o -fe >'fb^!^(W-2) ^mTtc:«3J5^T§ . 
i^PU h\>?n-rf5^;i/;<5^l/>(->i^n^>^>?xn;u) (2,7->> tert-:/5^;i/:7;i/ 
25 (3, tert->^^;u:7;i/:r^x;i/) x*:? A 5^1^ a u n-y5^;v^5^ 
v^jVaxr^Av^iJ'DU H, n->^5^;U;>^5^W>('>i^n^>i5'v?xx;i/)(^>>/ 
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5 ;^5^^>('>i^D'^>i5'>^x— (2,7->^ tert-y^;v:7;i/:tl/:n;i/)>?;un-'> 

)V) tert-:/^;P7;W:tl^x;i/)>?;i/nx':7Av?^nu H, -J^>-J}V:^=^ 
UXzy^u^y-^ >^xx;u) (s, 6->^ t er t-^ :7 i/x;v) i^)Vn-^A 

20 i7DU H.>^'^>i^;l'^5^l/>($^i^n'^>iS7>>Xx;W(:t-i^i$';>^5^;i/:e-i5^^t l< 

^>i$7i^xx;w) (^>\/:7;i':ri^x;v)>?;v:3X'^A>?^nu 

25 ;W5?;vnx':7A>?i^nu >^^>>^;I/;p<5^i«'>('>^d^>^>?xx;w (:^-^7 

nu H> >^:7x:^^5^;i/p<5^l/>(5>i^D^>:57>?xx;i') x%ix-^^)Vy)V 
:t^x;i/)>?;i/nx'^A>?il7oU >?7x^5^;i/^5^P>(v'i7p^>3'5?xx 
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>'Jy)l:tU=LMs^)i^n-^Az^^uV 1<> z^y:iL^'^}V:^^u>(>^^a^> 
10 (^>Xt: h*u;i/) ^^V'>(>'i^D^>:$'>'xx;i/) (2,7->? tert-y5=-;i/:7;p 

fcHU;^) >^5^l/>(>^i57D^>^>^xx;p) (>^^>V>';i':tl^x;i/)>?;i/nxr> 
A5?^aUb% 5^(^>XfcKU;U) ^^W>(>'^D^>i57v?Xx;i/)(::rt5':5'b 

l/>(>^^7D^>^i?xx;i/) (:ti^i$^>fs'^)]/^h^}^\^ai:p>'^a^>i$^y)V:t 

3xr>A>^i^nu h\ >^ ^5^k>(->i7n^>i5'>?xx;i/)(:t^^>^5^ 
5^l/>(5^^7D^>i$'>?xx;w)(^>\/:7;i':t]/x;0i^;i/3X'^A-:^i^DU 
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5 (i-:7aix;p-x5^;V) ^5^i/>('>i^n^>^i?xx;w (3,6-5^ tert-r^5^;v:7 
;V:tl/x;w>?;nixr>A>^i^nu h\ (i-:7xx;i/-x5^;i/) ^.^^i/Xv'iJ^n 

Av^iJ7nUh\ (i->^a:x;i/-x^;i/) p<g^w>('>i?D^>i$'>^xx;p) 
y7;V:n^x;W>?;wnxe7A5^57nu h\ (i-r7xx;v-x5^;i/) pt5^i^>('> 
10 i^D^>^>?xx;i/)(e^^>v^:7;i/:twx;p)>?;i/3X'^Ai?i7DU (1- 

^^\^\iUz^^>VyJV:tU=:-)V)i^)Vn-^J^z^^u^) h\ (i^^ U^^-^JV 
25 pt5^;V)^9^W>(e>il7n^>:$'>?xx;i/)(:t-^i5';>^5^;V5^b^t:Hn>?>'i5^D'^ 
>i$'7;i/:tl/'x;Wi?;i/3xij7Ai^i7nU (i— >^n^4^>/;i/-x5^;i/) 
W> ($^i^o^>^i?xx;v)(:7;v:tkx;v)^^;i/r3x»>i^>'^DU (1- 

y)V:tV:=.)V)-J}Vzi-^h.-Ji7U^) v (1-5/^7 D^^>/;i/-x5^;i/) :^j-v 
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>/;i/-x5^;i/) ;p^5^^>(>'^ p^^^^ij'i^xx;^ (rfiJ^iS't: Ha>^^>v^:7;i/::f w 
x;v)5^;V3X':7Ai^^7nU H> 5? (i->^^n^;^^>';i/-x5^;i/) ;>t5^w>(i^^7n 
^>^i?Xx;V)(:t^i$'^5^;i/5^h^kHD>?'>^j7D^>i$^>';V:tl/x;V) 

^>(>'i^n'^>^S?xx;i/) (2,7-5? ieTi-':/^)Vy)V:tU=^A)z^)Vn-^Az^ 

i7DUF, i? ($^i7D^>5^;v^5^;i/) ^9^U'>(->i7D'^>^s?xx;w)(3,6- 

15 ; U) 5^ 1/ >( 1^ n ^ > v^X x;i/) (:t ^7 ^ 5^;!/::}- ^7 k K n > \/ 

A >?i^ n u F > >^ ( ^7 D ^ >^;Up^ ^5^lx>(i/i^n^>i$' >?xx;i/) (:t 

>^y}V^V:=^)V)-J)Vuzi^2^-j^u^) H> (i-v'i^D^>^;i/-x5^;W) ^ 
9^l/>('>^n^>i5'v^xx;w) (:7;i':^l/x;i/)i?;i'r3X':>A>'^oU i? (i- 
zyi^U^y^)V-JL^}]/) ^9^l/>(vt^D^>i$^>?Xx;U) (2,7-$? tert-y^^;!/ 

25 :7;i/:tl/x;w>>;i/nx'i7A5^^DU -J (i->'iJ7D^>5^;i/-x5^;i/) pc^^i/ 
X^/ira^ViJ'v^xx;!/) (3,6->? tert-:f5^;i/:7;v:^-l/x;i/)e?;V3X'^7Ae?^7 
nui^, i? (i->'i7a^>5^;i/-x5";V) ^5^i/>(~>^a^>^>?xx;i/) (^T^ 
^:^^)V'ti^df\^Yu-J^y^/y}V:tV:=.)V)-J)Vu-^J^-J^u^)Y. -J (1- 
n ^ >5^;i/-x5^;w) :^^u>(.>'i^u^>:$r v^xx JW (^ > >y:7 u x;i/) 
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>^i?xx;i/) (2,7-$? tert-:/5^;i/:7;i<':tl/x;i/)i?;i/r3X'^A>?tj7nu 
(•:h:75^;i/pc^;u) p^g^i/>($^i7n^>^e?xx;i/) (s.e-i? \Qi\-^'y^}Vy)V:^ 

>?xx;i/) ^ ^ :f^^)Vr^ ^ \i]^u-j^yVy )V'^V=.)V) -J}Vn-^ h.i^^ 
DU i? (:^-:75^;u;><5^;p) :>t^i/>(i^;i7 n^>a'':^xx;0 (^>y:7;i/:tl/ 

15 ^^i/>('>i^n^>^>?xx;w) (rti^'i^'b Ha>^^>V:7;i/:tl/x;i/)>?;unx 

( If :7 X x;i/^ (i^^^D^>i$' >?xx;i/) (:7 U'x;^ -j)Vu x 
r>A>?^7nU (tf^xx;i/pt5^;i/) ;^5^i/>(>-i7D^>i57i?xx;i.) (2,7- 
20 tert-::^5^;i/:7;i/:ti/x;v)>?;i/3X':7A>^:J7DU i? (tfr7xx;w^5^;!/) 
^^^i/Xv^i^D^va^v^xx;!/) (3,6->? tert-:/5^;i/7;i/:^P'x;i/)i?;i/3xt> 

A5?i57nU 5? (tf7xX;V;pt5^;W) ^5^l^>(->i57n'>^>i5'-:^xx;i/) (rti^iJ' 

x;!' ^ >^ ^ 1/ >(-> n ^ > ^ >?xx;i/) (^ > V :7 )V:^ u x;i/) n x 
25 Ai^^DU (t!:7xx;v^5^;i/) ^5^^>(>'i7n'^>^>?xx;i/) (i?^> 
Vy)V:tU=.)V)z^)Vn:z^Ai^^u^) 5? (if:7xx;i/>^5^;W p^^wxe^ 
^n^>i$^>^xx;i/) (:i'^^\i}^uz^^>Vy)V^u:=-Mi^Jl^n-^Az^^u 

h^t HD>?s^i7P^>i5^:7;v:tl/x;0>?;i/ax^7A>?:57oU H> (^>>?;i/) 
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i^i^nUH, ('^>i?;i/) (n-::f^;i/) ;^^U>i>^^ti^>^i^Ji=L)V)i2,7-^ 
>^^7DUK, (^>s?;v) (n-:^5^;i/) ^^^wxe^^^o^^iS^i^xx;!/) ^^^5^ 

iJ^DUH. {^>z^)V) ^^W>(>'^n^>i5'5^Xx;W (2.7-5^ tert- 

(>'^D^>^i?Xx;i/) (3,6-e? Xtxi-:/'^)Vy )V:tV=:.)V)-J}Vu:=.^ J^iP^ u 

Uh\ ('^>>^;i/) (^^;i/)p^^i^>(>'i^n^>i$^>>xx;i/)(:a-i7i§^;j^5^;w:ti^ 
v-;!/ ^ ^ 1/ > ( iJ' a > iS7 s^xx; V) (:7 x;i/) i^jl- 3 X A 

)V) (2, tert-:/5^;v:7;i/:t l/x;p) v^;WnX'5r Ai?^ P ij (/>;>>?;V) {-y 
^ u-^^-^)]/:^^)]/) :^=^vyiry^ d^>^>?xx;1/) (3, 6->? tert-:/^;i/:7;i/ 

:tl^x;i/)s^;wnx^A>'i7DU H> (^^i^;^) (^-y^u^^%/)\/:^^M:^j-v 

25 ;vnx'iyA>^i^DU }^.-J^>i^)V:^'^vy(.z^^u^>^-J:x.-)V)(.y)V:tV:=^ 
)V)^^=i^AzP^u^j i?^>5^;i/^5^l/>(>'^n^>i5'$?xx;i/)(2,7-e? 
tert-::^5^;i/:7;i/:tW'x;v)5^i5'xi:7A>?^ou H.>^^>>^;u^^u>(>'^a^ 
>^>?xx;i/) (s.e-v' tert-y5^;v:7;i/::t-i/x;v) ^^^j^x^Av^^s^pU 1^. 
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X-;i/) (2. 7->? tert->^5^;U:7;i/:tl/x;i/)A:7r:»:7A>^:5^DU H> >^^>>^;w^ 
D'^^^e^xx;!/) (2, 7-$^ iert-^9-J\^y)V:tUziM i^)Vn=it7AzP:/U 

10 )V) v?;i^r3xC7Av>>^n5 b\ >?^>>?;i/^5^i/>(->i^D^>i57>?xx;v) 
>?;i'P<5^w>(>'i^n^>^>?xx;i/) (>';i/:tl/x;i/)>?;Vnx'^7Ai^^^;p. 

)VZi-^2^z^:^^)V. >?^>S?;V>^^l^>(->i^n^>i5^>?Xx;i/) (3,6->? tert- 

15 ':f'^)Vy)VirV:=-)V) -j}Vu-^j^z>:f.^)V. -J^>-J)V:^^v>(,i^^ u^>-$r 

>^'>t5^n^^->;vp^^W>(>'i5yo^>i$^>?xx;v) (:7;i/:^i/x;i/)i?;un 
x'^Av^i^aU >^i^^D^4^>^;i/;>t^^>(>^^n'^>^>?xx;i/) (2,7-s^ 
tert-:/5^;u:7;i/:tl/x;i/)>?;i/nx':i7A>?^7au H> >^>^iJ7n^:^irv';i'^5^W> 
20 (->i^a^>i5^>^xx;i/) (3.6->^ teTt-':r^)Vy)]^:tU:=>JV)i^)Va:z^j^i^^a 

Fn>?^>yr7;i/::e-Wx;0>?;Vnx'5^Ai?t57DU (>^i7p^:^i/;v) 
^5^W'>('>i^n^>i$'i?xx;W (:7;i/:tl/x;i/)>?;pnx^Ai?i7nU b\ (->i7 
n '>;V) (p^ ^5^k>(->^D^>:J7 >?xx;0 (2, teit-y^ji^ y )V 
25 :twx;i/)i?;uox':7A>^i7DU h\ {-^^u^^i/)V){^'^}V):^'^U>{-^!7U 
^>i$'i?xx;i/) (3,6->? tert-::f^;i/>';i'::f l^x;i/)i^;i/nxT:7Ae?i7DU 

;i/)p<5^i/>(->^7D^>:$^>?xx;i/) (7;i/:tPx;i/)5?;i/3xr^A>^iJ7PU h\ 
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^^^a-iiyih^m (w-3) 

:^^ti±>^^m (w-3) «TIB-^^[I-3]T^t>$ti§o 



mm^, it^I^^, a«^7^IE^, hU:7;i/:^-npt5^;i/S:^^<£#frfS 

15 z.hHi^'V^^o 

n-:/5^;i/S. -rvr/^^;!/*. tert-:;^5^;i/S. z^^u^>^)]^m. zyi7u^^->)], 
->t^P'\y5^;vs, :7xx;«. m-hu;vs. p-hu;u«. '^>>?;«. ^7 

Q^^zSj (D^m\t. MSB— IKiC[I]T^fe$ns>^^n-fe>'ft;'&#i (w) {c 




•••[1-3] 
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—m^Li-s]-T^miD-^n^^i$^u±>>(t^m (w-3) ^&.T\zm^-r^o 

— ;v) (3.6->'^5^;i/-:7;i/:t-l/~;i/)>^;vn-T^A>^i^PU 5^^n^=^^v'U^ 
>(z^^ D^>^>?xx;v) (3. e-i?;^^;!/-:?;!/:^!/^;!/) e^;i/nxC7A>^^7 n u 

z^)Vn:zL^2>,i^^u^j v'i^nr^nif U7^>(S/^n>^>i5'>?xx;i/) (3,6->? 

xx;i/) (3.6-:^ tert->';i/:tl/x;v)>';vaxr>Av^t57aij h> z^^u^>9-0y^ 

e^^D^^^v'U-T*^ ($^^D^>^S^x:n;v)(3,6-i? tert-:7;V:tWx;P) >?;W 
nx>:7A>^^DU F> $^i^D^":/5^U'5*> (v-i^ D^>^>>xx;i') (3, 6->^ 

>?xx;i/) (3.6-i?i:7 5;i/-:7;i/:tl/x;W>>;uaxr>A>^i5^PU z^i^uy^^j 
5^>(->^p^>^>?xx;i/) (3. 6->?i7 5;i/-:7;w:tux;p) >?;i/nx«^7Av^^D 
U H.'>i5'a^>'9^U^>(>^i7n'^>i57i?xx;i/) (3.6->?i57 5;i/-:7;i/:^-i/x;i/) 
>?;i/3X^A>^i7nU \^.i^^vi^^i^^Jy^>(iy^u^>^z^x.-)l) (3,6->?^ 

v?xx;i/)(3,6->?i7 5;v-:7;i/:tl/x;i/)>?;pnxC7A-:^^nU F> >'i7D:/nif 
U ii^^u^y^ i^xx;i/) (3. ( h u )V)-y)V:^V:=.)V) 

U-^2^-J^U\) h\ ->i^D:/5^U5^>(>'^7P^>:$^>?XX;U) (3,6->^ (h'Jp^ 

=^)Vz/^))V) -y)V^V:=.)V)-J)Vzi-^l^-Jifu\) h\ i^i^P^^^^UT^Xv-^^ 
25 p^>^>?xx;v)(3,6->^ (hU^5^;i/>-u;i') -:7;i/::e-|^x;i/)$^;i/PX'>A>^ 
^'PU S/i^P^^S^U5^>(v'^P^>i57>^Xx;i/)(3.6->? (hUp^^^;!/^^'; 

- :7 l/x;i/) nxr> A i^i^PU ->i7P^y5^Uy^>(>'^^p^>:$' 
>?xx;i/) (3, e-v'C h u p^5^;P'>u ;W-:7;i/:e-i/n;w s^ji^nxr^A-:^^ p U K> 

>/:57 p^D t!U -T^Xvi^ P^>^>?xx;i/) (3, &-z^y :cZlJV-y )V:i-U=LM 
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y\/'^V^)V) -jy\/:i-^h.-J^ u U -y^ n^>5=-U ^>(>^^ □^>^ 
x-;i/) (3, 6->?:7a:n;i/-7;i/::t^— ;v) >?;i'n - Tj7^e?^ d u h\ 
U5^>(i^i7D^>^i?xn;u) (3. 6-i?:7xx;i/-:7;v:^l/x;w) >?;i/3X'i7A>? 
5 i^nu H.>'i7D^y^U'x>(>'^n^>i5'>?xx;i')(3,6-e?:7xx;i/-:7;i/:^ 

(3,6->?^>>^;i/-:7;i.:tl/x;w>?;i/zix':7A>^i7DU 5^i7D:/5^U5^> 
(>/^7 n'^^^ i?xx;v) (3, 6-$?'^>i?;v->';W::^- wx;i/) >?;i/:3X':7 a>?^ n u 
H,>'i7D^>5^U-x>(>^^n^>i$'5?xx;v) (3. 6->?^>i?;i/-:7;i/:;f ^x;0 
10 =j)Vu-^Ki^^u^ h\>'i^n^:^^v'U5'>(->i^n^>iS7>?xx;i/) (3.6->?^ 

ij'i^xx;!/) (3, 6-s?^>'v?;w-:7;i/:tl^x;i/)>?;i/3x«:; Av?^ n u v'^ n:/ 
n tf U ('>i7 D^>:$'e^xx;W (3, s-z^y}V:tu-y)V:tU::^)V) z^)l^n-ry 
A n U '>i^ n:/^'; D^>a'i?xx;i/) (3. G-i^y)V:tu- yjv 

(3,6->?:7;u:*-n-:7;i/:^l^x;i/)v?;i/axC7A>?i7PU v^iJ^d^^v'U^^ 
X >^ a ^ > a' >?xx;u) (3, e-e^ :7 a - :7 1/ 3 X A ^ n 
U $^^D^y5^U7^>('>^n^>a'i^xx;i/)(3,6-i^r7;i/::e-D-:7;v:^]/x 
;i/)>?;i/nx'^A>^i^DU h\ >/i^D:/ntfUT'>(>'i^a^>:§'>^xx;v) (3,6- 
20 >?:/nt-:7;i/:tl/x;u)5^;vnx':>A>?i7DU F.->i7n:/5^U5^>('>^n^> 

:$'>?XX;V) (3,6-5?:/D^-7;V:^V'X;l/)>^;l/nX»i7A>?i7DU '>i7D'^> 

9^U5^>(i^i7o^>i$'>^xx;i/) (3, 5-z^':/u=e-y)V:^u^Mz^)\^n-^Az^ 
^pU h\ '>i^p^^>'U5^>(i/i7p^>i$7i;xx;i/) (3,6->^:7'p^->';l/:t^' 
x;^)>?;^px'^A':^i7PU >'^p^y5^U^>(vi^a^>:$^5;xx 
25 ;i/)(3,6-e?:/p^-:7;i/:twx;i/)i?;W3x»:7A>^57PU H^ ->^p:7'PtrU5*> 
('>i7p/>^>^e?xx;v)(3.6->? tert-:7;p:ti/x;w)e?;i/3X'^A>^::^P5 b\ 
e^irp:;^^U^>(->^p^>i5'e;xx;i/) (3. 6-5^ tert->';v:ti/x;w)>?;i/3x 

r>A>^yp$ H, ->^7P^>5^U5^>(->^J7P^>^>^XX;1/) (3,6->^ tert-yjl 

:^-l/x;w)>?;i/nx':7Av^:/p^ >^57p^^v'U7^>('>^p^>^v?xx 
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->i7ayntfU5^>($^i7n^>^>?x:i;i/) (3, %-i^:^^)V-y)U:tU=^Mi^)]^ 
n Ai^p<.^;P> i^^ a U ('>^ >?xzi;i/) (3, 6->?;>c :7 

(3, 6->^p^5^;i/- :7;i/:t i/x;i/) i^ji/nx^i^Av^p^^jK d^n^^^^u 
(z^^ n^>^i?xx;i/) (3, 6->?p^^;v-:7;i/:f Wx;u) i?;i/nx^A>?;>^5^;K >- 
^ a ^ U ^ D ^ > ^ xx;p) (3, 6->? :7 l/x;w >?;i/ n 
z^^u':fn tf U-T^Xv^i^ n^>^>?xx;0 (3, 6->? tert-:?;!/ 
10 :tl^x;i/)A:7xC7A>'^ D u H> ->i^ D:/5^U5^>(>'i7 n^>i5^>?xx 

i7D^>^>?xx;i/) (3,6->? tert-r7;V3f Wx;i/)A:7xC7Ai?i7DU H. ->iJ7d 
'\=^^S^U'x>(>^i^D^>:$'>?XX;W (3,6-e? teTt-y)V:tU:=.M/\y=Lryj^^ 
i^DU '>^7n^y5^U5^>('>i5'n^>i$^>?xx;V) (3.6->? tert-r?;!/:^-^^ . 
15 ;V)5^^nr>A>?^7PU ->t5^oyntf U^>'(v'^n^>i5'i?xx;i/) (3.6->? 
tert-:7;i/:tWx;i/)5^^X':7A>?i7 □ U ^^^7 ny^^U ^Xi^^ D^>:57 >?X 

(>'i7P^>^e?Xx;W (3,6->? tert-:7;U:ri/x;V)5^i57X'^7A>?i^aU H> '> 

20 Av^i^PU h\ ->iJ7p^y5^U5^>(^^p^>^S^Xx;V)(3,6-5? tert-:7;U:r 

^^^^P-feXb^ife (W-4) 

:^^u'\L>i\:^m (w-4) «TIB-IS^[I-4]-r^fc)$n§o 
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\-R6 



[1-4] 



— ^S:[I-4]fC::feViT, R', RK R'. R*. R«. R«, R\ R\ R\ R'», 

R'\ R'\ R'\ R'MiTKmjM^. mityi^mm. ^-(m^mmai^^M^tn. -en 
^nm—'v%mf3i'Dxi^^xh^<sR'^^j;:zSR'*-fym^^\zm^vxm^mmvT 

Vftmtm—X^^c MIB— /ilS^[l-4]{c::fett^R'. R». R'cfeJctKR* 

~m^ii-4iTmtD-^n^:$^mM(Dmm^i^u'i2:>it'^m (w-4) 0)^)1:^1^ 

=^)\^U^^iZ^l^^X. R^ R«» R\ R\ R\ R'\ R'\ R'^it)^^^M(Om.'^'it 

i:;&tig^*b<, R\ R\ R'\ R" oizgo<DemS*«i^'fb7K^S:fe<ktJf/*fe« 
15 TIB— ^i?; [ I - 4 - 1 ] * ^a: [ I - 4 - 1 ] T^:b :7 i/-;w@H<fl:^ 
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-fag^[I-4-l], [I-4-234'. R^ R\ R'n»l2— |g^[I-4] 
5 \zm-f^MmtmU'V$>K>. R". R\ R*, R\ R*, R'^^ZSR'^Jit. 

10 trio 

mJM^^^fo J;OA#:e^l;:^^§;^e>t^. -CHg-. -CHCCHg)-. -c 

(CH3)2-. ->i7a^^iy^Jy^>m> i^^ ti^^zyU>mf3:^<Dmmm'^^i)^2 
~2 OOta^M^bTK^S-^. -CH (CeHg) -C (CH3) (CeHg) 

^^m<D:f^^U±:>it^m (W-4) ©^if*bVi?^^i:UTJ*, ^5; [1-4-3] 
20 'V^-^n^:t^i$^^'^}l^^^iiVUz^^>'/yj],:tU>. ^ [1-4-4] T^R 
•^n^^i^^ :^^)V^h^}i.Yu-J>^^u^y-^y)V:tvy. *5j;rX^ [1-4- 
5] T^$n§i?^>y:7;i/:tl/>$^J^-r 




5 

15 ^>:$^z^JLri)V)(:t^t^^'^}l:t^i^\i\^ai?^>Vy)]^^U=:.)V) z^JVa^O 
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10 >(>'^n^>^>?xx;v) (:ti7^p^5^;i.5^h^t: Hn5?>-^D^>:$^:7;i/^l/ 

^>?xx;i')(>>'^>>/:7;u:t-i/x;v) v?;unxt:7Av^i7nu b\ TyT>5^U7^ 
>('>i7n'^>'^>?xx;u) (s^^>V:7;i/:tWx;i/) >?;i/nx':7A>^i7nu ^ 
15 /:7xx;w^y ^5^;i/^5^l/>(S/i7o^>37>?xx;i/) (>?^>V:7;P:^l/x;v) 

;V:tl^x;i/) >?;vnxTi7A>^i7nu h\ v^:7xx;i/;*5^w>(>^^n/^>^>?xx 

i7n^>^>?xx;i/)(i^^>y:7;i.:tlxx;i/) >';ur3x»:7A>^i^ n u i^x5=- 
20 ;i/;'^5^ix>'(>';j/n^>;$^>?xx;i/) (>^^>y:7;i/:tkx;i') v^ji/nxi^/Ae^^ 
DU K.>'i'n^>5^U5^>($^^a'^>^>?xx;i/) (:t^:$';?<5^;i/::r^^ t Hn 

nU K.Ti$^V>5^U5*>(v'i7D^>iS7>?Xx;i/) Hd>? 

25 '<>y:7;i/:t- i/x;i/) A:7xr>A^?i7nu b\ ^/:7xx;v^/p<9^;i/;>t9^l^> 
(i^i^n^^^S^xx;!/) Hni?^>\/7;i/:tWx;i/) a 

:7x»>A>^i^DU H>>^p<5^;i/^5^lx>(>'^n^>37v?xx;0 
i5^i5^b: h*D>?^>y:7;i/:f l/x;i/) A:7X'^Ae?^DU >':7xx;i/7^5^i^> 
(>'i7o^>^i;xx;v)(:^-i^j5^^^;i/:t^^b Hai?^>\/7;i/::^-l^x;i/) a 
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}^d^U±>^^^ (W-5) 

^i$^U±>it^m (w-5) }*TIB-^^[I-5]T^t)$n<5. 



20 -^^[I-5]fC*5ViT, R', R\ R\ R*. R'. R«, R\ R8. R\ 




wo 2004/029062 PCT/JP2003/0016S6 
(W) T?35^o 

C10<fc3:*a:M^>^i7p/^>^>?X— ;i/Si:bTtt, -f>5^-;K 2-j>^5^;K>7^ 
5 p< h ^ b H D -r >5^n;v. A-y x >T^:n;v, 2-^ ^)V-A-y at n;K 

my)V:tu:^)vmtvx},'i. ^>vy)V:tu:=^)vm. ^^>vyji^u=>)m. 

n\,znmT^;f>^u±>^t^m<omm::i7.hiSM<DM,f>^^^x7i(.mm'?xh^:i 
15 MiB— fls^[i-5] ic^fev^T. y^v-tuymizmmt^R^m^vR" (D^t,s 

RK R\ R'\ ®^5t®-0|^±«, m^m^l^±^^n^m-^^):tUy^ 

zixmrnm: 1-20 (Drnty^m^t vx^t. jl^jvM. n-zfu tf;i/», 

-rv:/nt!;us> TU;i/(allyl)S> tert->^^;i/S. T$;i/S> n- 

'ri3it>%R'tR">i)m—<D&x^r). R' tR"\tm—<Dmx;^^ 
jitj&w^bvi, :i(D^'of3iiff^v\,^mim(D^\z\t. R' tR' f)mwmmt:m^ 
L.R-z^R'''tR''i!)mmmmtm-mmmm^m^vx\^^:^mm:^i$^u±>it 

uti^o ±m—wt^ii'\\z:^n^Y\zm^vitzi'D(Dmmm. R"^j:c;tR'*«M 

momtTi^mm-^^Bmitti. mmzm-xhmfsi'Dxi^^xh^K . sfeR"*5<j: 
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n-yDtf;i/^, -ry"7'at!;vs. n-:/^;ws. <V';^^;ws> tert-:/5^;ws. 
^D^>5^;vS. >';j7D^c^^>';v^, v'^n^y^;i/S> :7ac-;ux. iii-hu;v 

5 Q:feJ:rKj (D^ilt*. WIB-^^Cl]T^*D$n§pti5'Dir>'ft:'&4^ (w) \z 
2^B9«<D$fSbVi^iS'n-feMb'&«^ (W-5) ^£i^T(cM^T5o 

10 ;i/n-i^A>^^PU h\ >?^5^;V>-U U> {zy^ U^>i$^ (3,6->? tert- 
:/5^;i/37;i/:tl/:n;i/)>?;i/n-'^A>?^au >?p^5^;i/>^U l/>(v'^n^>:$' 

>^p^^;i/'>U i^Xv'^rD^>i§^5?xn;i/) (2. 7->?pt5^;i/:7;i/:tl/x 
15 h.-J:^=^)]/, >^^5^;1/>'U W>'(>-i5^n^>iS'>^xx;v) (3,6->> 

t er t-y 5^;i/:7 kx;i/) >?;i/n x a ^ ;< 5^ui/>(>'i^n^> 

>^x^;1/>/U i^>('>i5'D^>^5^xx;u)(7;V:tV'x;v)e?;wzix>>A 
v'iJ^nu i^x^^i/v-u i/>(->i7o^>i$^>?xx;i/) (2,7->^ tert-:/^;i/:7;i/ 
20 :ti/x;p)-:^;pnx'>A>^^PU >?x5^;i/>'U wXv-^ d^^^j^v^xx 
;i/)(2,7->^^^;i/:7;i/:^-wx;i/)$?;i/r3x^Ai^iJ7PU i^x5^;v->u l^>(-> 
^ n^>^>?xx;i/) (3. 6->? tert-r^5^;i/:7;i/:t l/x;i/) >>;vnx»:7 as^^ n u 
H.^?x^;v->U i/>(>'i5'n^>i$'>?xx;v) i^-^if ^ ^ d^y^Yu-j^y 

25 x;1/)(:7;v::^-i^x;v)>?;W3x^a>?;>^^;k e^x^^;!/^^'; i/Xv'i^n^ViJ^v? 
xx;i/) (2,7-e^ tert-:/5^;v:7;i/:^-V'x;i/)e?;unx^A>^pt5^;K s^x5^;i/->u 
l/>(>'^^n^>^>?xx;i/) (2,7->^>^^;i/:7;i':f wx;i/)>?;i/nx':7A>^;»^5^;K 
>?x5^;i/>^U i/>('>^n^>^>?xx;v) (3.6->? tert-y5^;i/:7;i/;ri/x;i/)>? 
A $>pt i?x5";i/'> u W Xe^ ^ □ ^ >^ >^xx;i/) (:t p< 
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xx;i/) (3, e-v' tert-:/5^;i/>';i/^l/x;v)>?;U3X':7A>^i^DU v^-n-^n 

10 i^xx;i/) (2, tert-:/5^;i/>';i/:tl/x;i/)>?;vnx»:7A>^^^;i/. i^-n-yn 
tr;v>'U V'>(>'i^n^>i5'$^xx;p)(2,7-i?^5^;v:7;i/:ri/x;i/)>?;i/zix'^A 

y)V'^ l^x;v) $^;i/n x»t7 a v^t^ i?-n-::f d t!;i'e^ Ul^Xe^^n^^rJ' i^x 
x;i/) (:ti^i5'^5^;v:ti^i5't Hn>?^>\/:7;w:ti/x;w>?;i/axC7A>^^5^;K 

i7nU >^'rvyptf;i>>'U l/>(v'i57D'^>i$'>>xx;W)(2,7-s^ icTt-zf^JV 

e?xx;v) (2,7->^^^;v:7;W:rwx;i/)>?;vnx'^7A>?^DU H>5^-r y:/ntr;i/ 
->U i/>(v^n^>iS7>^xx;u) (3,6->? tert-y5^;i/:7;i/:^i/x;w>?;wnxr> 
20 Av^tJ7DU H.i^-ry:/ntf;i/^U U'>(->i^n^>^i?xx;i/)(:ti'i5'^5^;i/:t 
i7 ^ k H n >?^>\/7;p::ri/x;i/) s^jWnx^; Ai?^;? n U >>-r y >^n bf;i/'>U 

tr;i'>'U i/X5/^j7n^>i$^>?xx;0 (2,7->' \%vi-':r^)Vy )VtV:=.}V)V)Vn 
>?-r y :/o if;i/->u i/Xv'iJ7 d^^^^^^xx;!/) (2, 7-v^^5^;i/ 

xx;i/) (3, tert-r^^;P:7;i':ti/x;v)>?;i/nx':7Ae?^5^;K >?-ry:^ot! 
;P>^U lxXi^ij7n^>i5'>?xx;i/) (::r^J7^p^5^;i.:^-/7i$7k Hn>^^>y:7;i/:t 
l/'x;i/)>?;i'nx'^A>?p<5^;w>^-n-:/5^;i/>'U i^x>'i^nA>^>?xx;i/) 
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;V)(2,7-i? tert-:/5^;i/:7;i/:tl^n;i/)5?;i/n-'^A>^i^DU H> $^-ii-:/5^;w> 
U UXi^^u^y^i^jiziM {i,i--J:f^^)Vy)V-tV:=-}V)-J}V=i-^h>-j^u 
U i^-n-y^;i/i^U U>('>:J7n^>^S?X~;W (3,6-i? tert-:/5^;i/:7;i/:t 
V::i;i/)v?;i'3r:»:7A>^^^nU v^-n-:/^;!/^^'; VXv'i^ D'^>^5?x- 
>^-n-:/5^;i'->uVx>^i^D^>i$'>?xn;i/) (2,7->? tert-r^5^;u:7;w:t- 

xx;i/)(7;i/:^-U'x;i/)$^;i/nx>!7A>^i7nu H> e^'T y:/5^;W5^U WX5^i5^n 

ziC7Ai?^nu H> >?-ry:/5^;i/$^U wx>'i7D^>:$'>'xx;W te^t- 
::^9^;^:7;^::^-I/x;l/) j?;i/3X'5^Av^i^au V^^)Vzy^) VX^i^if 

20 ZiX'jziNv^pt^JK v^-f yy^^;^-^'; WX>^^7P'^>^>^Xx;i/) (2.7-v? tert- 

::^5^;1/7;w:*-i^x;v)>?;i/3X'5'A>?;*5^;k i^-ry:?^^^;!/^^'; v>{-y^u^> 
tj^i^xx;!/) (2, 7-e^;<5^;i/y;v:ri/ri;i/) >^;i/nx':7Ai^^5^;Ke^-r y 

>^^5^;K>'-ry:/5^;w>'U wxv'^n^>^v?xx;p) 
25 Ha$?^>y7;p:rwn;i/)>?;vnx':7A>^;^5^;K v'-tert-:/5^;v->U l^X'> 
:^D^>i$'v?xx;W (y;i/:ti^— ;i/)5^;i/ax':7A>?t57DU i<,>?-tert-:/5^;i''> 
U uy{iyi^u^y^-jjL-)V) tert-:7'^;i^y;i/:ti/x;i/)>?;V3ix'>A 
s^^DU h\>?-tert-:/5^;v>'U i/Xv-^ o^>i$^i?xx;p) (2, 7->'^5^;i/y;i/ 
:e-Wx;i/)s?;Vnx^7Ai^:^DU H> 5^-tert-::^5^;i/>'U l^Xi^i'D^>^>^x 
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;p-> U 1/ X ^ D ^ > v^xn;]/) {^^^ :^=^)V-t^^\^}^U-J^>-/y 
l/n;0i?;WZ3n'>A>^iJ7DU i^-tert->^5^;i/>'U W>(e^^7D^>^5^X— 
A>^p<9^;w >?-tert-:/^;i/'>u w>(>^i7D^>^5^xx;w (s.e-s^ tert-:/^ 

e^v'i^D^^^jV^^U i/>(->i^n^>i5'>?xx;v) (3,6->^ tert-:/^;!/:7;i/:^- 
15 i/-;i/)>?;unxr!7A>?i^DU >^>'^n^>5^;i<'>'U l/>(>'j^a^>;$7>?x 

x;i/) (:r ^ ;^ ^ ^kHn>?^>\/:7 l/x;l/) >?;p n x a ^ d u 
>?>'i7n^>'5^;i/>'U i/X>'^D^>i$'i?xn;p) (.y)V:^v:=^)V)V)VuzL 

t7Az^:^^)V. e?->i57n^>5^;i/i/U l/>(i/i7D^>j5'>?xx;V) (2,7-v> tert- 

:f'^)V y ]/x;i/) >?;i/3 x ^a-j^ ->i^ d ^ >5^;i/i^ u i/ Xv-^j? n 
20 ^>^>?xx;i/) (2,7-i^p^5^;i/:7ju:t^x;i/)>?;i/rix'^7A>^^^;K>?s^i^n^ 

fc HDS^^>y':7ji/:^i/x;i/) s^;i/3x>^i:,e^^^;K i^s^^ n^^^v' 
;w>^'J w>(->i7P^>;$'>^xx;i/)(:7;i/:tkx;i/)>?;i/3x^:7A>^i^oij 
25 v'^o'\:^>';i/$/U 1^X5/^7 D^>^>?xx;v) (2,7-$^ \.%n-^^}Vy)V:tV 
x;v)i?;vnxr>AS^^nU H> ^->i^p^4^>';Wi^U VX>'^7D^>i$^>?xx 
(2,7->^p^^;v:7;u:ti/x;V')>?;i/nxr>A>'i^oU b\>^'>^'a^^v';P'>U 
lxXv^i^p^>:§^ i^xx;i/) (3. 6->^ t er t-:/5^;i/ :7 i/x;p) v?;^^ X ^7 A 5^ 
i7DU F,>?'>^n^:^>';i'$^U WXS^^a^v^i^xx;!/) 
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>?x— (:7 i/ ~ >?;i/a - a d ^ 

^e^xx;i/)(7;i/:ri^x;i/)>?;i/3x^7Ai^^aU h\$^5/i7n^:/5^;v>^U v> 
10 (>'ij7D^>iS'>?xx;i/) (2.7->^ tert->^^;i/>';i/:tl/x;i/)>?;i/nx«:7A>^i^ 

:=.)V)iZ,6-z^ \erX-^^)Vy}V:tUziJV)^)VnzL^j^i^i7aV H> v^v^i^n^^^ 
5^;W'>U V'>(->iJ7n^>:$'>?Xx;V) (:ti7^>^5^;v:ti^i5' t Hn>?^>V>';i/ 

n^^iJ'v^xx;!/) (2.7->^ tert-:/^;V7;i/:tix'x;v)>?;i/3x»>A>?;>^5^;w 
>^^D^y5^;U'>U i/>(i/i^n^>;$'v?xx;p) (2,7->>^^;W7;i/:ri/x;v)>> 
X >^ A v- ^7 u^y^ji'-y v u>(-yi7u^>:$^ >^xx;i/) (3, 6- 
20 teit-':f9-)Vy)V:tU:=.)V)i^JVn-^Az^:<^M iP-y^u^':f^)Wyy)V> 
{ji/if u^>^V:sL-)V) ^ t H n i^^>Vy)V^ l/x;p) z^jv 

n=iK7Ai?^=^)i. >?:7xx;v>'U i/Xe^tJ/o^va^i^xx;!/) (:7;v:tWx;i/) 
xr> A n u H . :7 xx;i/-> Ul/>(>'i7n^>37 >^xx;i/) (2, 7-:^^^ 
5";v:7ji/:^l/x;0>?;i/nxr>A>^i57DU h> >^7xx;|/>^u W>(>'i7o^>^ 
25 >^xx;v) (3, 6->^ x%n-^^)Vy}V^v:=.}V)i^)Vu-^j^-Ji7 u u H> e?7xx 

l/x;u) >?;i/zixr>A>^^ a U -^yx.-)Vzy^) v> i-y ^ u^y ^ -jjl- 
)V> (:7;i.:t-l/x;i/)>?;WPxt>A>'^^;K >':7xx;i/->u vy{-y^u^y^-j 
xx;i/) (2,7-i? \eTi-^^)]/y)V^v::L}V)-J)Vu-r^A-j^^)V. v?:7xx;i/'> 
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^ ^ t D i^'^ >y vx;i/) xc? A 5? 5^;i/> (m- h u 

hU;i/) l/>(v'^n^>i5'>?xx;v) (2.7->' tert-y^^;!/:?;!/:^!/^;^)^^ 
;vzix'^A>^i7a'J h\ -J (iii-hu;v) ->U l/>(->i^n^>:$'>?xx;v) (2.7- 
10 >?(m-hU;i/) ->U i5^o^>iS'i^xx;i/) (:^-^^p<.5^;i/:t-^i$'b Hp>?^ 
>i5'>?xx;i/) (:7;i/;ri/x;v)$?;i/rix»:7A>?^9^;K (m-h u;i/) l/>(>^ 

V (m-hu;v) e^U ixXv-^rn^v^i^xx;!/) (2.7->^^5^;u:7;v:tW'x;i/)>? 
15 ;Pan'j7i:s>^p^5^;K e? (m-hg;i/) v^u l/>(>'i7n^>i§'>?xn;i/) (3,6->? 

"^As^^^^jw e? (p-hu;p) -^^)v>{-^^u^>^-jx.-)V){y)V'^v-)V) 

>J;Vnx<^A>?i^oU b\ >^ (p-hU;V) ->U l/>(->i5' D^>i$^>?xx;W (2, 7- 
20 i? XQi\-^=^)Vy )V:^V::^)V) z^)Va=.^J:,>^^ D U >^ (p- h U;i/) v'U 
('>^n^>;$'>?xx;i/) (2,7-$?^9^;i/:7;p:rwx;v)5?;i/zixC7Ai?^DU 
5? (p-h 'J;l/) V'XJ^tJ? D^>^i?xx;i/) (3. 6-5? tert->^5^;i/:7;i/:tl/X 
;i/)>?;i/3xr>A>?i^nu h\ i? (p-b U;i/) v-U l/X->^^o^>^>?xx;i.) (:t 
i7:^^5^;p:ti^:$^t Hn>?^>t/:7;i/:tWx;W5?;i/zix':7A>^^7DU 5? (p- 
25 hU;i')->U wXv'^n^v^'v^xx;!/) (y;i/:t-|/x;i/)>?;i/nx':7A5?^^;K 
5? (p-h u;i/) ->U wXv-tJ? n^>^>?xx;v) (2, 7-s? tert-:/5^;P:7;i/:ti^x 
;i/)>?;vnxr>Ae?^5^;i/, i?(p-hu;u) v'U i/X->i7D^>^>?xx;0 (2.7- 
i?p^5^;i/:7;i/pj-wx;i/) v';V3xr:7A>'^^;K i? (p-hu;u) v'Ui/Xvi'n 
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"ry^ii^^u^y^zPx.::.)]/) tert-::^5^;i/:7;v:i-i/-;i/)s?;V3n':7A 

->'^>'^D'^>^U5^>X(>'^D^>^i^Xx;i/) (:t^^:^^)V:t^^\z\^u 
>5^U5=^>'S^>i^n^>5'>?xx;i') (2,7-i? tert-:/5^;u>^;i/:tl/'x;i/)>?;i/3 

X«i7Av?;<^;K l->'^'>:^D'^>^U5^>^(5^i^n^>i57>?Xx;V) (2.7-5^ 

15 ->^v'i7a^>5^U5^>^(v'i^D^>i5^>'xn;i/) (:^-i7iS';^5^;i/:ti^i5'fc Hn 
V:7;p:t wx;i/) >^;i/nx»:7 A>^^5^;i/^^M^T§ ci ^jO^t^^o 
£il±, ISiSp^^a-kWb'g''^ (w) if^bVi^^n-feWb-^t; (W-1) 

~ (w-5) tcoviT#iib/bo c:ne)<D;>cj$^pir>>fb^ti (w-i) ~ (w-s) ©r 

20 bV^o 

[A] ^;rc^i [B] 0ck5?^;^MT 
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[B] 




±iBis^ [A] [B] <D>K^&^::fflVie.n^T;^:^7U^M^:bT^i. 
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±fHS)i£i:TfflVie>nswa^l^<hbTJ*. ^>a'>. ^^"tJ-^, ^':f^>. 

20 mz.±.U(Dm-jr)Vij^)^mm,^> —^^cii] 



-Cll] 
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B^it^. *;fe«Jine»CDTHF. 5?-n-:/5^;PX-5^;K 5^:t-=^^iJ->Sfc«l,2- 

mz^rjvti u ^mmt—^^ [i i] -cm-^n^it-^mto^Kmt. * b < um^e 

(A) S&IBcD^i$'n-fe>^b-&#> (w) 

(B) (B-1) ^m^mi^^m. (B-2) ^ti:r^->T;i/5-C7A'fk;-&t».:feJ;tX(B-3) 

(B-i) wa^M^t-a-i^ 

^mmxm^^^n^(B-\) ^m^mit^mthx. Mi^mzitrmo^ofsim 

25 (B-la) R\A 1 (OR"). Hp X, 

1-15. iiff^h<\tl--4<Dm\:7i^m&^mV. XW\ti^>m^^mly. m 
tt0<m^3. nJ*0^n<3. p«0^p<3. q 0 ^ q<3 O^Tafe D . 
j&i':Pm+n + p + q = 3T*§o) T^$nsWaT;W5-»>A^b'&«^. :i<D^^ 
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(B-lb) A 1 R\ 

(B-lc) — R" R" 

dx$>^o) xm-^n^mmmmm2m^it\tmi 2m±m(Di^7jv^)Vit^(^o 
(B-2) 

yc^^i^-Vlf^oTfeJ^V^o A^WJClti, TIB— JlSi5;[12] 



R— f"Al — O-)— AIR2 



20 



R 



•••[12] 



f-Al— 



n 



•[13] 
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5 2-78687 ■^^^lC^?8^$nTViS<fc "9 

Art^^^Mb-^tlTa^oT^JcV^oltBi^ 2-167305 -^^^tCfB^^nTVi^WaT 
-C^Ar^-^-Wb^i^, 2-24701 Wikm^. 3-103407 -^^ffiJCIBm 

^-y'O hJ^'mn. Wkmi^mm. amT;V^— •^/AtK^P*^, a^:n-/>5r;i/7K 

nfe±tB<DT;i/^y=^ti->(0^?&j&^&^i^*;/S:«7|cS^S^aT;i/Sx^7A<b'&i^ 

MIB(B-la)(cM-r§W^y;i/^X':7A<b'&«^i:bT^J^b;rc'b®<i:iWI 
x<[:7 A^b'&tlSr^frf S i:;^?^^^, 
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6 Ot:(D^>if >tc^^-r^ A 1 fife:5)':^>tA 1 M^m^TS^ 1 0 %i^;lT. $f *b 
(B-2) t*. 1 2 ai^im^'&itTffi ^tlS, 

10 (B-3) m^^mit^msiK^vx-^^y^^w^-r^it^m 

(B-3) (£i^T. ^-C^>i[:^:t>mt^mi a:Vi'5o) ^:UT«. #11^ 1-501950 
1-502036 -^^^^ #ia¥ 3-179005 4#i85p 3-179006 

3-207703 3-207704 USP5321106 -^^^^tCffi^ 

(B-2) t^mmr^t. :tuy^ >i\:^m\znvxmzM^^m^m^^^'ro 
^7t. ^^m\z^^^uy^ >m^mmm\t. ±mm^^m^t^m (a), (b-d 

25 DTS#: (C) ?£ffiVi«g>Cli:'bT#So 
(C) 
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^^HWmt^tVZ. Mi^mzVlS l O^. a l jOg. MgO, ZrO. T i Oj. 
BjOj. CaO. ZnO. BaO, ThO^fSi^. S;fe«Jltie>^^tf^-&i^^/j: 

um^m^mm. m^\f£^f^^rM^0,'^:^^-( h. s i OrMgo. s i or 

A 1 jOj. S i OrT i O, . Si O2-V2O5 . S i Oj-C r jOg^ S i O^-T i O 

5~3 0 0itim. ieFSb<}41. 0 ~ 2 0 0 AtmT^oTx it^® jif*t 5 0 1 
0 0 OmVg.i8'*b<ttl 0 0-7 0 OmVgOlBHlCfe i9B?L^i©;&« 0 . 

DTI 0 o~i 0 0 cc. ^f ^u<«i 5 G~7 0 ox:'vm^vxmm-^n^. 

Mmm\:^mh\^X\t.. MgCl,, MgBrj. MnCl,. Mn B r ^^j&tffiVi 

^vftwzm^^x^^i^^o ^Tc. 7Jvzi—)Vf3:a(omm\zmmmhm^mm-^'it 
15 r^Wi. mmm\z^'DxwmL'?'mzmm'^'^rz%(D^m\^^^^t%-c^^o 

n^mi)m\^^\zmv^m^i3x^mzm^m:f3i'D:^m^mm^m'r^i\:^mx;^ . 
^m-r y-d'^^m'^mfsi ^<dx^^o ±m^(D^±mm\t'i >^m^m^ 
20 it^mx$>^o ^Tcs ^ti&(D^±. ^±mm> 'i:t>stm^mmit^i^tvx 

^±mm^rc\t'i:t>^m^mmh^<^hi^x. 5te±, *6±i£;i^, A^jii 

t:>'>y;i/5, n:7 >r^-rb. '^/v^^. ^>^U n:^-r hS^. a*-^ 

Q!-Z r (HAS 04)2 • H,0. ot-Z r (HPO4),, ot-Z r (KP04)2 • 3 H,0, 
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a-T i (HPO*)^. a-T i (HAs04)^-H20. a-S n (HP O*)^ • HjO> r- 
Zr (HP 04)2, r-Ti(HP04)2> r-T i (NH4P ©4)2 • Hj075:<i:(D#ffi^M 

^mmxm^^^n^'i^y^m'&.mmt^mt. ^:t>^mm^mmv. mm 

m\:^m(omm\zm(DmM^mx'r^z.t^^>^-t!u->'3>t\^^^o -<> 
^-tiu--^3>T^^7.h^t^miivxUs Tici4. z T c i^i^aom-i 

:t>iimmit^^. T i (OR)4. Zr(OR)4> PO(OR)3. BiOR),Ua<D^ 
15 MT;Vn^'>h* (R«^<b*mSJ^<H), [A 1 ,304(OH) J", [Z r4(OH),4]^ 

i[:^m}it$^mxi^-ftU2m&.±m.^^t>^xm\^^Bn^o ^tt. ^n^o^^f^ 

^^>^—t!V—^^3>T^mz. S i (OR)4. Al(OR)3. Ge{OR)^1s.^ 

<D^mr)Vu^^yY- (R«mb7KmS75:^) tsiE^Mii^^mvxmcm^m. s 

tbT«. ±m^mim.i\^m^^>^mmz^ >d'-tiv--yH>vr^mzMm 
ni^T^^h\z^ri^m-^mimts.Ef)m\iibn^o z.m<d^%. iff^bv^ 

25 ^m\t^mii\^xn.. mM.t'^o. b'^'iOQu,m(Dwm\z^^mw^ts,\i^\^\t 
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(B-i) mm^mit^m. (b-2) mmr}v^::i^A:t^^yit^m. ^^zs(r-z) 
5 ia^ (c) iim\z. 'Z>'^\zj!B^vx^^'r^^'^f3i^^(Dmm^t^mm^ (d) & 
(D) 

m^(Dmz}t. ^^^(Dmmm. m-mmm\t^Mizm\ttn^'m. OTtoj;^;^ 

(1) (A) ^mn'vm^m\zmM'r^:^mo 
15 (2) (A) ^:i^^zsm^ (B) ^ffiicojinm-ea'^^ic^jq-r^^^o 

(3) 0.^ (A) Sfi^!^ (C) icmJtbfeM^^ffe^. (B) ^^itCOMJ^STfi 

(4) (B) (C) (A) ^^IcOMJf^TS 

20 (5) (A) i^^i- (B) (C) Jc:a^bfcMIS^K4^<£a^^Jc:^Jn 

JiiB<z)(2) ~(5) <D^:^mz^\^^x\t. ^mm^^(D{$^U< th2-::)&.±\it'^ 

25 fi^$nTii;&:Vifife^ (B) 'e£jic©jilgj?T^inbT'bJ;Vi, (b) 
^fc. ±m<D0^^ (C) \Z^^ (A) ;&tSit$nfeH#:M^i^!^:$>> ^i^^ (C) 

\zm^ (A) :feckt;t^5^ (B) timi^-^nrcmi$imm]7^^\t. :tuy^>t^^m 
m^-^tix^^x%^<. ^mm^-^tircmi^mm^^±iz. $e>tc, mm^m^ 
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5 'vmt>-^n^:^i$^u±>i\:'^m (W) ^m-m-r^^t^T^^^. 



—Wi^[l'l\Z^\^^Xs R\ RK R^ R*, R^ R*. R\ R\ R\ R'\ R 

R'\ R'K r'matk^, mih7i(,mm. ^^m-^mm-^^M^tn. -en^ni^ 

10 -T'bS3&:oTViT'bJ;<,R'»:fe<fct)fR'*d«SV^3iS'&UT^^?^^bT'bJ:Vi« 
15 JC^f^bV^MilfiMIB-jaS^Cr] lc:fettSR«. R\ R^ R». R^ R" ©ffi 

20 n^^^^u-tyih^m (w) •r^J5^b;^«ii^a5^S<Sr^JS^T^^o MtiTi» 




53 



wo 2004/029062 PCT/JP2003/001656 

>(->tj7n^>^>?x:n;w) (2.7->? iQx\-':r^)Vy }V'tv:=.)V) ;\y-^i^-j^u 

:=,)V) ;\y-^h.-JifU^) v'^D^:^^>'U5='>(>^^n^>^i?xn;i/) (2,7- 

^>iS'>?x:n;i/)(2.7-5^ tert-:r5^;i/7;w:tixr:;w g^a^nczAe^i^DU 
, yxn;i/p^5^l/>(>'i^D>^>37i^xx;i/) (2,7->? ieii-':r=y^}Vy )V^Vzl}V> =^ 

*^§gic^^:ti/:7>r >®S-a-;^t*T«. MIBp^i$7n"fe>^b-&«^ (w) ^^ts 
25 :tl/:7^ va-g-fflMJi, ^^^\tmm}^^u±:>i\:^m (W) <£'g-ty:^l/:7w' >a 
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i^tlyXMii^mzU. yn/'?>. y^^y. ^>^>. ^^i)->. 

10 fiK^(B-l)t4, ^^(B-l),h. (A) ^(D-^m^^mW.^ (M) iKD^JVit 

C(B-1)/MD *t5i^0. 0 1~5 0 0 0> $?*U<«0. 0 5 ~ 2 0 0 0 J; 
•57a:«7?ffiV:»e.ns« ^^(B-2)«. ^^(B-2) 4'®T;i/$-':7Am^t. (A) 
^(D±m^^m (M) t(D^)V]t C(B-2)/MD ifi. 1 0-5000, »*L/< 
«2 0~2 0 0 Oi:;&S«J;'5?5:«TfflVie>n^o ^5>(B-3)t5, ^ 

15 ^ (A) ^(DM^^mm^ (M) t(7)^:;i/it C(B-3)/MD i}K 1 - 1 0, 

(D) fig^i- (B) ff^m^iB-iXDm^iziit. ^jvit CCD) /(b-dd *t 
mno. 0 1-1 0, SF*b<«o. i^5iif3i?>^z>f3imx. (b) j&t^ 

^(3-2)0m'^\Z\^. ^Jl^it C(D) /(B-2)D /&ts^0. 0 1~2,$f*b<«0. 

*?iiao. 0 i~i 0, ^?^b<^to. 1-5 t3^sj:d7a:gTffiVie>nSo 

-5 0-+2 0 Ot:, $f*U<«0'-l 7 0*C(D|gHT*-?>o M'&ffi:tf«, ffi^ 
^ffi- 1 0 M P a v?ffi, $f * b < Ji^I£~ 5 M P a ^-i?JBECD^#TTab D , 

^Mm^mt'^'^^^tiz^-ox^mfSi-r^^itti^x^^o -gefflt-'S^fe 
^ (B) (DmK^Kfmm-r^^t^x^^o ym^mia^^m^. ^(Dm\t:tu 
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7^ >1 k g3&;/bO 0. 0 0 1~1 0 ONLg^dtjg^-r^&S. 

Z-:f>^)V-\-^>'r>. \-^^^>. l-ir-ty. 1-H^'k>. 1-5=- h^7^'fe>, 1- 
{;i:feViT«. iii'^V<1it3--2 0<Dm^:tUy^>. ft 

10 tX}it^i7u^>y^>. zy^uy\^y^>. /)V-^)V^>. 5-^5^;v-2-y ;i/3!?;i/:^ 

T-h^v'^n H7^-t>^ 2-^5^;i/ l,4.5,8->^pti5'/-l,2,3,4,4a,5,8,8a-:t 

y-^jvm. ^iTK-Tw^m. -r:$'n>m> ^i7K-ri5'3>m, if v^i^ 0(2,2, o-s- 
^A^fsi^o^mM; T^v)vm^^)v. 7^u)vm-n-y^)w mvjvm 

Ti^U;um tert-r^^JU, T^7U;i/M 2-(n-::^^;i/)^^>';K p^iJ'i^U 
)Vm^^)V. ^^^^JJVm-n-y^Jl. ^i^^^JJVm n-:/ntf;i/. ^^^J^U;!/ 

]^ifx;i/fl^-&i^. mxuy.^v>. o-p^^;i/X5^i/>, m-^5^;i/X5^w>. p-p^ 
V^UTs^vy. :r.V^zyy.^V>. tfx;i/^m#m. k*x;i/^m#^;>^^JK 
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§ >^M-&#5&t# 6» n«» J: -5 \zm^T -5 t *W * b . 

mmm 

mmm\zm.M-^n^h(Dx\^f3i^^^ 
^^u±i>i\:.^m^^zs^(Dmmi^(omm^. 2 7omhz 'h-nmr (h 

2^II^GSH-2 7 0). FD-mm^m (0:$:S^SX- 1 0 2 A) ^€fflV^T 

CaS¥i^4i'^fi (Mw), (Mn)] 

:^J^A«, TSKgel GMH6 -HTRtKTSKg e 1 GMH6-HTLT 
25 ;^7^AiJ--rXf4^n^ni^^7. 5 mm. S$ 6 0 OmmT^D. ;!!?7AiSL 

Ii5^?im^0. l«a%tb, liJ|StaA»«5 0 G-T-TiJ^nU-/ 
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0:feJ:t;fMw>4x 1 0nZ'O\,^X}tMV—^m:^mrf\ 1 0 0 0^Mw^4x 1 

mm^m ([7}])] 

5 «?|2 0mg^5^:«JU >1 5m nc^filb, 1 3 5X:<D:t^ )V;t7.^Xlt^m-n 

sp 

^tij^f §o ii(D-7^;^7 u >mm\z^ti u >^^^ 5 m 1 mnvx^^iWi. mmz 

[7?] = 1 im (77.p/C) (C-*0) 

10 C^;i'b:7n-w— h (mfRj,.6 , mfr.o . mfr^.^)] 

ASTM D- 1 2 3 8<Di^mm\Z^r). IGOt:. 2 1. 6 k g^MT. 1 

okgwar. *fe«2. 1 6kg#fiTTti!i5t$n3/^^it-eafeSo 
1 9 ox:\zmMvrcnm^mj:m^^mEE^m^uxm^m\^\ i o o k g/ 

15 cm^(DJi:^T0. 5mmm<Dzy—h^^mh C^^—D—m^: 2 4 0X2 4 0 
XO. 5mmj¥©*RlC4 5 X 4 5 X 0. 5mm, 9fi^J5)> 2 O'CJC^febfegiJ 
©WlS^Mxm^hiStftJE^f^r^l/XSI^fflVi, 10 0k g/'cm»®ffi:^Tffi*l|-r 

^ ZL tx}^mvxm^m!^m^i^^vfto mmt 5 mmj?© s usm^m^^nio 

25 n U H ; <I#I8¥ 2-41303 JcUBftOJZ^^^T'&^^bTfc. 

'!7Ai^i7 □ U H ; !^m^ 2-274703 JC|B«c©::^^*T'&Sfebfc:o 

X'^zAv^i^nU H ; JlfH^F 3-193797 izmm.<D:^mx^^\^rco 
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4) >?>^^;W'>U l/>(77^-5/^7D^>^5?x-;V) (v^-y}\^:tU::^)\^)z^)VurLO 

Av'^7DUH;jr. Organomet, Cbem. , 497, 1 ( 1995) ICtBlc®:;^^!?'^ 
^7Ai?^nU H ; J-. Organomet. Cbem., 509, 63 (1996)tC|Bi!6©:;^^ 
>';i/:^l/X;i/)}>?;i/nX»>A>^^nU H ; J". organomet, Chem, , 509, 63 

( 1996 ) JclBm©:?^^!?'^^ b;/Sto 

7) -J:^^)\^:^J-Vy(^r\''--yC>n^y'^-JjL-)Vi {Ti'-(2,7-z^-tert --^r^JVy 

8) i?^5^;u^9"i/>(77''-v'i7n^>^v?xx;i/) {r7''-(3.6-5?-ferf-:/5^;i/:7 

l/x;i/)}>?;unxT>A>^^7nU H ; #M 2000-212194 {ctElc®:;5-j*T'8-*K 

9) >^:7a:X;V;>^^W'>(7j''_.>^py>^>^c?xx;i/) {77''-(2,7->^-ferr->''5=-;W 
>';V:tlxx;W}>?;vnx'>A'^^nU H : 6-172443 tciaifeooi^^^T-a' 

10) >?:7xx;vp<5^i/>(7j*->'^n^>r$'i?xx;i/) {77''-(3, 6->^-/er^->^^;i/ 

y)VtV::^)V)}-J)Vu-^h.-J^U^) h* ; #P| 2000-212194 tClBiiOO;^^!?'^ 

:7;i<':tl/x;i/)}>?;mx^Av^i^nu H ; 2000-26490 \zum(D^m'^^ 
C^JSM 1 ] 
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I (D^-DUy'^T.UlZ. y}V:tU>9. 7 2g (5 8. 6mmol) t2,5-S^j>^ 
5^;U-2.5-^^-th>>?:t— 9. 6 1g (13 4mmol) ^^M.^mnVrco 

- 8x:\z}^mvtto dJiic. «&?^bfeii7Km^bT;u^:i':7A3 8. 9g (292 
5 mmoi) ^7 o^Tfj^nxmmi^ftn. orT2i^r^a#b. MlcT-fxnx<& 

10 ^mihu—h±\z^vx n-^=¥^>i omi xemxmBi^rzm.. mEEm^m-r 

^t^^m^tm^tlfc (12. Og, iK^5 3%). 

'HNMRX'^;J7 h;K270 MHz, CDClj) : 6/ppiii 1. 3(s, 12H), 1.4(s, 12H), 1.7(s, 
8H). 3.8(s, 2H). 7.4(s. 2H). 7.6(s, 2H) 

FD-MS X'^ir h)l :Wz 386 (M+) 
15 (ii)>^^5^;i/p<^l/>(->i7P^>'i57i?xx;P) i:t^:^;^^)l^^^i$^\^]^Ui^^ 

^mz^mmm\yrz.=.-:fjuvi7^^xsmrm^. mmMW=^t:mfLtc2 o om 

1 ©HO 0-7^X3 {C, Hn>?^>\/:7;i/:tl/>3. 11 

g (8. Ommol) tJJJSTK-T^h^t Hn:7^>4 Om 1 ^^JPbTa^M^^ 
20 TM^bfem. T-rXAXT2t:J;:?&^L.feo Z.Z.\Z. 1. 6 3mol/L0!>j3 
-:/^;i/U5^':7A/'i3-^=^1t>^?g5. 2ml (8. 5mmol) ^lO^J-*^ 
ttT^UPbfem> T-rXA*X^^bT^MT2 ll^P^^l^bi/bo C©X^U-Sr 
T-f XAXTCCf^lJ^^bfe^, 6, 6 -e^p^5^;V>^;i/^>l. 0 5ml (8. 
5mmo 1) ^JBJtK-t- h ^ t H P :7 ^ > 1 Om 1 \zmi)-^\^fz.mm^ 1 ^^ii^nx 

25 ^inUfe, c:©^i-&i^^T-i'xAx<£^bT^MT2 3Np^im*^bfeo c:©^?S 

*^mm7Kl 0 0ml JCjiViTi7X>5^b. >?X5^;i/X— 5 0ml TbI^ 
5^<S:ffltBbfco ia']KLfcW^ffi«ria^a:^j^7jcl 0 OmlT^5fc#^, *i7j<aMv^ 
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^^B^m^iil^Xnr:! (2. 7 g, iR^6 8%)o 

'H NMRX^i^ h;i/(270 MHz, CDCI3) : (5/ppffl 1. 0 (s+s, 6H), 1.2-1.4(m, 24H), 
1.7(s, 8H), 3. 1-3. 2 (s+s. 2H), 4.0 (s+s. IH), 5.9-7.0(m. 3H), 6.9(s. IH). 7.1(s, 
IH), 7.5(s, 2H) 
5 FD-MS X'^^ h;V : M/z 492 (M*) 

(i i i) z^^^JV^'^Uy ( 7? '-zy^ D ^ >37 >?xzi;i/) ( 77 "-It ^ ^ b 

10 y)V:^V:=.)V)0. 9 8g(2. Ommo 1 ) a:J^7X>^X5^;UX— 5=-;W2 Om 1 ^ 

6 3mo l/L(Di3->^5^;i/U^t>A/i3-^^+|->^|ge2. 7ml (4. 4m 
mo l)<&3^5&HtT^inbfem,r-rxnx^^1'bT^MT2 5^F4mi^^b;feo 

15 >^;Hix»:7A • •xh^t Hn^^>^#: (1:2) 0. 69g (1. 8mmo 1) 

3^$SJBi*i3-'\^U->4 OmlT^5fe^^U> i5fe#?gSJSSiJUfeo JSifiT^o 
:fe@#;i>e.. IMzKe^^nnpta'^l OmlTW^^^tfiffiU. ttmiS^CD^^^oa 
^i$'>^MjEM*bTS6<Ji^<£#^m5Ki:bT#;^ (0. 44g. JK^3 7%)o 
20 'HNMRX^tJ7 b;K270MHz. CDClj): (5/ppml.2(s, 6H). 1.4(s+s. 12H), 1. 5(s, 
6H). 1.7 (s+s. 8H). 2.3(s. 6H). 4.0 (s+s. IH), 5.6(dd. 2H), 6.2(dd, 2H), 7.6(s, 
2H). 8.0(s, 2H) 
FD-MS 7.^i7 h;v : M/z 652 (M+) 
CIIM^J2] 

25 >^:7jcx;i/^^i^>(7?''-'>j7a^>jy$?xx;i/)(7?''-:f jy^b H 

(i)>?>'xx;i/pt5^1/>(v^n^>^>'xx;W (:ti^iS'p^^;P3rt^i57b Hni^^ 
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g (6. 8mmol) <hIK7X5=- b ^ t HP >'5>4 Om 1 <£m^^IbT^^^M^^^ 

-y5^;i/U5^e'A/'j3-^^iJ->^IK4. 6ml (7. 5 mm o 1 ) $ 1 0 ^^-^S^ 

T-rxnxTi'CtcJ^^b;^^. Q,Q-z^yx.:^)Vyjl^>2. 0 6g (8. 9m 
mo 1) <&flK7K7^b^fc Hd:77>2 Omnc^;6^bfe^?ig^2 O^d^ttT^jtin 
bfeo Jl©M-&i^$T-rXA*X*^bT^MT6 5l^iSmj^b:fe. 
m^TKl 0 0ml «4'lcaViT^7X>5^b, >?X5^;i/X— 5^;!/ 7 Om l TrT^jQ'* 
10 Jfiffibfco ^^mVTcmmm^mm^myKl O Om l -t?^^m. »i5K^TiJf:!^>' 

nfesiifeT^;i/>^rx&^:$'/-;n o om i xm^Vs iiis«j-r§*Tewi^ 

Slillfe«&5^a:bT#fc (3. 3g, iR^7 9%)o 
'H NMRX^^J7 h;K270 MHz, CDCI3) : <5/ppm 0. 9-1. 5 (m, 24H), L6(s+s, 8H), 
15 3.0(br, 2H), 5.4(s+s, IH), 6. 2-6. 5 (in(br) , 3H). 7. 0-7. 4(br+s. 14H) 
FD-MS h;|/ : M/z 61 6 04+) 

^^iz^mmmvTc.m'rm^tmm.mwi^^mxrcs om i <DzyzLU>^\,z. 

y}V:tU=iM 0. 9 4g (1. 5mmol) t JW7K>^X9^;i/X— 5^;H 5 m 1 * 

mMVTmm.m:¥^=f"vmi^\^rc^. T-fxAXTo-ct^j^^bfco juitr, i. 

6 3mo 1 /'L©J3-:/5^;PU5^'>A/n-^^^-9->^^2. 1ml (3. 4m 
mol) ^mmVfcW:. T-fXAX^^bT^m-^2 2^^^UfCo 

25 U-?&H7-rT-i'x/^3'y-;i/A*XT-7 8r{::?^^bfcm> ram'fb>^;V3x 

"^7^ • 7^h7bKD:77>^# (1:2) 0. 55g (1. 5mmo 1) ^mim 
muxn^ (45mm) mi^vrco e:(D7.^u-(D^^^^MffiM*m. ^ 

•^^m.7Kn-^^'D'>4 0mi-cmmv. ^mm^mwwrco mi^xm^nrc^ 
n^mmti^^nm^vxmmm^^^mmtvxmc (o. 4g, umz6%)o 
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•H NMRX^^ h;K270 MHz, CDCI3) : (5/ppm0.8(s. 6H), 0.9(s, 6H), 1.4(s, 
6H). 1.5(s, 6H), 1.6-1.7(m, 8H). 5.6(dd, 2H), 6.2(s, 2H), 6.3(d(I. 2H), 
7. 3-7. 5 (m, 6H), 7.9(d, 2H), 8.0(d, 2H). B.Ks, 2H) 

FD-MS 7.^^V)ViWz 776 (M*) 
5 C^Sg^J3] 

(i) D'\:^^'> U ^> (S^^ n'^>'j$' >?XZi;P) (:r ^7 ^ ^^5^;!/::^^^ b H □ 

10 3fe4^lC^mambfcMT?i^ta^«#^^il;irc l O Om l *^##:7^>^n 
\Z. :ti7^;^^)l^:ti7^\i}^Uz^^>Vy)V:tU>0. 7 3g (1. 9mmol) 

ClCltC, 1. 5 8mo l/L(Dn-:/5^;PU^'^A/'n-'\^ 
-ijrymmi. Sml (2. Immol) ?£?iTbfe^. T-f XA*X<&^bT^M 
15 T2 7^^M*^bfco il©X^U-SrT-rXAXT}''^^bfe^, 6, G-v-^D 
^^>';V:7;i/^>'0. 3 1g (2. Immol) ^JBiTKxh^t: Hp:77> 1 0 
mn::^56^Ufc^?g§?iTbfe, ii^M^^fef^T-rXA'X^^bT^M*^ 1 7Nf 

^mi^tvxm-rc (o. esg, we 3%), 

'HNMRX^^ h;K270 MHz, CDCI3) : <5/ppiii 1. 2-1. 4(m, 24H), 1.4-1.7(m, 6H), 
1.71(s, 8H), 1.8-1.9(m, 4H), 2. 3-3. 1 (s+s+s, 2H), 3.8(s+s, IH), 5. 9-6. Odn+m, 
25 IH), 6.4-6.6(m+iii+m, IH), 7. 0-7. 2 (m, 2H). 7.5(s. 2H) 

(li) v'^^ n^c^^s^ U 7^>( 77 ^-v-tJ' o^^i^' e?xx;i/) ( 77 ''-It ^ ^ p< 

^6^\zmmmmvrmTms\'tm.^mw^^mxrc i o om i 
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>VyjV:tU=LjV) 0. 5 0 g (0. 9 4mmo 1) tffii7K>^xg^;i/X— 5^;!/ 5 0 

1. 5 8mo iyL(Dn-Zf^)VV^^Ayn-^^1)->mmi. 2ml (1. 
9mmol) ^mUUV^m. T-f XAX^^^bT^iaT 1 6 NfM^J^bfeo Z.(D 

n-i^zA • -xh^fc Ka:7^>^# (1:2) 0. 31g (0. 8 4mmo 1 ) 

10 ^m^n^hvx'^rc (0. 0 5g. iK^9%)o 

'H NMR h;K270 MHz, CDCI3) : d/ppm 1.2-1.4(iii. 24H), 1.71(s. 8H). 

1.8-1.9(m, 4H), 2. 4-2. 5 (m, 2H), 3. 1-3. 3 (m, 2H), 3. 6-3. 7 (m, 2H), 4.3(dd, IH). 
5.0(dd, IH), 5.3(dd, 1©, 6.2(dd, IH), 7.1(s, IH), 7.2(s, 1©, 7.5(s, IH), 
8.0(s, IH) 
15 FD-MS : M/z 692 (M+) 

>^;?^^;i/>-U W>(77^— >^p^>^v^xn;i/) (7?^-:^^^^^^;!/:^^;$^^ Hp 

> Vy)V:t V^)V) n - >^ A ^ □ U H (D^^ 
( i) ^ P P ^ {^^d^:k if^}L¥u-J^>Vy}V^V:=.)V)-^^>(D 

20 

=,'^^v^^i^nmrm^. mmMW=i'^mxrz.z o oraioz:p:7^xn<& 

S'iS^iC^i^Mmt'fe^. :t^^pt5^;l':ti'^t:HPi^'^>\/:7;W:^-W>2. 5 0 
g ( 6 . 4 7 mm o 1 ) ^ Atl, ffiJTKv^X^^'jVX— 3 0ml /JKi7jc^ h ^ b 
FP7^>1 5 Omm'a-^Ji^Jn;lT^^$i^;'5:o ^j^T?&^b;5:/0^e> 1 . 6 
25 4mo l/'L0 23-y5^;i/U5^':7A/j3-'\4^i?->^|ge4. 0 6ml (6. 6 6 
mmo 1) S^Jnb, ^i^^H^T^MT2S^m#bfe, MJEETT^I«^®* 
U:/^^, jei7K>^X^;i/X-7^;i/5 0ml $:JP;lTX^U-^:bfCc — H;^n 

V ^ . m'rm^^^xmnMW=s'^mxfz. 3oomiEgp:7^xzi •^i&^\zm.m 

gmbfe^, jej7ki3-A:^^iJ->l 0 Om 1 :feJ;tKi?^PPv^^5^;i/S^^>7. 8 
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ml (6 4. 7mmol) <£Jn;lfe« Zltl^::^^ y—)W}^^'iT^ T.m'V^^miy 

5 'H NMR h;VJ;0> bx^ a D$^^^;K:f 

10 'H NMR (270 MHz, CDCLg) (5/ppm 0. 14(s, Si-Me, 6H), 1.31(s, Me(OMOHDBFlu), 
6H), 1.32(s. Me(OMOHDBFlu), 6H), 1.37(s, Me(OMOHDBFlu), 6H), 1.38(s, 
Me(0MOHDBFlu). 6H), 1.72(s, CH^ (OMOHDBFlu) , 8H). 3.89(s. 9-H(0M0HDBFlu), 
IH), 7.52(s, CH(OMOHDBFlu), 2H), 7.69(s, CH(OMOHDBFlu), 2© 

(i i) >- 157 o ^ >:57 >?x - ;i/>? ^ (:t^^:^ i7^\i\iUz^^> Vy)V:t 

15 Wn;i/)->^>©'&^ 

^JC^mSm bfe^. ±m (i) (^7 P D >?pC 5^;K:t ^ iS^ ^ ;J7 

vy)V:tv><DU^m)^. ^Q&^^n^-tzyrymmAimB {o. 39mm 

20 o 1 ) & An. IBi7Ki^x5^;wx— 5^;!/ 9 0 m 1 ^ Jn;^;^, J —)W Y ^-r T-r 
xmT}%^b;^*t6»2. Omo l/L>'^□^>^$'>?xr:;l/:^^U^7A/5^^^b 
Hn:75>^liSl. 8ml (3. 6mmol) &^JPb, -e<0^^M*T^>8Sr 
#iab;^:dte>^^T^iai?i Bf^mWl^tz.. ^fnii'fbT>^x^7A7K^?^ 1 0 0 

25 fflViT7jc®&|^Vifc.#6>n3tWaM^7Kl 0 Qm\'V2m.ma'kM-^l 0 0^ 

^y<9^;i/:*-i7i5't FD>'^>\/:7;U:tl/>'l. 3 9 g (3. 6 Ommo 1,55. 
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P^^;i/:te7i$^b Kn>?^>V:7;V:4-V'n;i/)->^>0. 4 7 g(0. 9 2mmo 1 , 
ijX^14. 2% i:t^^;<^)V:t^^}^\^nz^^>VyJV:tU>mm))^nr^. 

5 'H NMR (270 MHz. CDCL3) 5 /ppm -0.16(s, Si-Me, 6H), 1.2-1.5(m, 
Me(OMOHDBFlu). 24H). 1.70-1. 73 (m. CHj(OMOHDBFlu), 8H), 3. 74-3. 76 (m. 
9-H(0M0HDBFlu), IH), 5. 8-6. 7 On, Cp, 4©, 7. 1-7. 8 On, CH(OMOHDBFlu) , 4H) 
FD-MS m/z 508 (M+) 

?®T?i^a:a^M*^^^<i;lfc 10 0ml ^;i/i5^-;U:7^X3^3fe4)-J3^m» 

;i/:tl^n;i/)>'^>0. 47g (0. 9 2mmol) §An, 18i7KS^X^;i/X— 
;V4 Om 1 &jPAT^^$-&feo ^?STJ^b>^7?>«e) 1 . 6 4mo 1 /L ® n 
15 =^}V^)=^^A/n-^^-^ym^l. 17ml (1. 9 2 mm o 1) SJP;!;^^. 

mm.i^-j)vu-^h.-'rV'7\i}^uy^>mw (1 : 2) 0. 3 1 5 g (o. 

8 3 5mmo 1) ^M*T^>«r lc:#?aU;^:0^e> 2 31^IS^*^b;fe. 

^m^Vtd^. JK7Ki7-^=^1t>l Om 1 :feJ;OT7K>^^^nap^a7>4 OmlT 

( T7 > 57 n ^ ViS' $?xx;v) ( 77 "-^r ^ ^ ^7 ^ b K a i?'^ > 

x;i/)v5;i/nx^A>^i7DU Kl91mg(0. 28 6mmo 1 , iK^S 4.2%) 

25 :t^:$'bHDi?^>\/:7;i/:^l/x;v)>?;i/nx':7A5^^DU ^(o ''s.}my^^^v 

•HNMR (270 MHz. CDCLj) (5/ppm 1. 08(s, Si-Me, 6H). 1.21(s. Me(OMOHDBFlu). 
6H), 1.35(s. Me(OMOHDBFlu), 6H), 1.39(s. Me(OMOHDBFlu). 6H). 1.49(s. 
Me(OMOHDBFIu), 6H), 1.72(s. CH, Me(OMOHDBFlu), 8H), 5.55(t, 7=2.3 Hz. Cp. 

66 



wo 2004/029062 PCT/JP2003/001656 

2H). 6.53(t, / = 2.3 Hz, Cp, 2H). 7.33(s, CH(OMOHDBFlu) , 2H). 7.98(s. 
CH(OMOHDBFlu), 2H) 
FD-MS m/z 668 (M*) 

(i) ^ n D >t k \^az^^>Vy)V^ >?:7a:n;w->^ > 

©•^^ 

10 i^^p^5^;U:t^7i5't Hn>^^>\/:7;i':t^>l. Olg (2. eOmmol) <lr 

An. igi;dci?x^;vx-7=-;v6 5ml &in^T^iS?$i±feo ^m^n^'^vysi'm^ 

1. 6 Imo l/'LOu-::^5^;i/U^e7A/i3-^^lJ->^^l. 7ml (2. 
7 4mmol) ^mtaVIt^. ^^Ifffl^T^MT 2 3 I^Mgll^bTX^ 

#feo -:^> H;^3-/i^. ?iT?i^:j3j;z>'^^^jti^^^il^fc5 0 Om 1 rap 
15 y^:^u\z. ffia7Kj3-^^"y->i 3 Om 1 :fe<fctX>^ii7DD>>>'x:n;i/>'^>0. 
6ml (2. 8 5mmol) ^ta^fco :itlt:;<^ y—)W\^y'iT^ T^m^^m 

U(.:tir^)^'^)V^^d^}i }^Uz^^>'yy)l:tU=-JV)z^yjL=-)V-yy><D 'H NMR 

'H NMR (270 MHz, CDCL,) 6 /ppm 1.03(s, Me(OMOHDBFlu) , 6H), 1.14(s, 
25 Me(OMOHDBFlu), 6H). 1.30(s, Me(OMOHDBFlu). 6H), 1.31(s, Me(OHOHDBFlu), 6H), 
1.65(s, CH,(OMOHDBFlu), 8H). 4.39(s, 9-H(0M0HDBFlu), IH), 7.1-7.8(m. CH(Ph 
and OMOHDBFlu), 14H) 

(i i) -^^7 p^>^>?x::i;W ^:^^)V'^i7 iS' b H P -J^>Vy )V'tV:=.)V) -J 
yx.:=.)Vz/^y<D^^ 
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y )V:^V:=.}V>-Jy x.:=.)Vzy^>^^tsn^Wi^l . 7 9 g &An> JBi7jc>?x^;i/ 
X-7^;V3 Om 1 >mhUT5 r< 3m 1 &jP;5Lfe, 5!K?&T 

yy^mz. 6ml (5. 2mmol) ^mxW^tz.'^. ^m^H^T^iaT2 1 

^P^fll**^b:rc. ISjftii&'fbT^^n'^i^TK^IiKs 0ml ^Jn;lfem. ^Wm^^m 

V^TTKM^I^Vife, #e»nfeWa^*7K5 OmlTSmSfeV^, il7K?5fem'7i^^'> 

:^l/-;i/)i^:7xX;i/5^^>0. 4 9 6 g (O. 7 8 Smmo 1 . iRi^S 0.0% 
^>i5'v?xn;K:^^^i5'^5^;i/:ti^a'bHn>?^>\/:7 x;i/) vyx. x;i/ v- 

15 'H NMRX^i^ h;l/;feJ:rJJFD-MS X^^^ h;i'CD?|iJ^{it?^^t", 

'H NMR (270 MHz. CDCL,) d /ppm 0.93(s, MeCGMOHDBFlu). 6H), 1.02(s. 
Me(OHOHDBFlu), 6H), 1.33(s, Me(OMOHDBFIu), 6H), 1.35(s, Me(OMOHDBFlu). 6H), 
1.65(m. CHj (OMOHDBFlu). 8H), 4.37(s, 9-H(0M0HDBFlu), IH). 6. 3-6. 7 (m, CH(Cp). 
4H), 7. 1-7.7 (m, CH(Ph and OMOHDBFlu). 14H) 

20 FD-MS m/z 633 (MHl) 

mTm^tmmm.w^^mxrc i o om i ^jiy-jiy^xn^it^izmmm 

25 ;p)i?:7xx;v>'^>o. a a 9 g (o. 5 a smmo i) ^Ati> Wi^i^x.^)^ 

X-5^;|/a Om 1 ^JP^T^^$it-fe, ^mxH^VfSiiJ^ibl. 61mol/L® 
n-:/^;|/U5^'^A/n-^^+>->^?^0. 7ml (1. 1 Smmo 1 ) ^jD;lfe 

'fbv^;WnX'i7A • 5^h7t Hn:7^>^# (1 : 2) 0. 200g(0. 529 
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mmol) &in^. ^u^'v^>^\zm-uvfsi^^^2 4mmmwvrco mm^m^ 

5 Ae^^nU H2 7 3mg (0. 3 4 4mmo 1 , iR^6 4. 3 %) S#feo 

FD-MS 7.^^ V}V(DmM.^^mfro 

'H NMR (270 MHz, CDCLj) 6/ppm0.78(s, Me(OMOHDBFlu), 6H), 0.89(s, Me 
10 (OMOHDBFlu), 6H). 1.37(s, Me(OMOHDBFlu), 6H), 1.45(s, Me(OMOHDBFlu), 6H). 
1.61(m, CHj (OMOHDBFlu), 8H), 5.73(t, /= 2. 3 Hz, Cp, 2H), 6.58(s, CH(0 
MOHDBFlu), 2H), 6.63(t, /= 2. 3 Hz, Cp, 2B), 6. 3-6. 7 (m, CH(Cp), 4H), 7.5 
-7.6(iii, CHOPh), 6H), 7.97(s, CH (OMOHDBFlu), 2H), 8. 1-8. 2 (m, CH(Ph), 4H) 
FD-MS m/z 792 (MO 
15 CIIM^J6D 

-Jz/ifU^^z/)^^^^) V> {7)^--^^ U^y-S^ -JJLZDV) {v^-(2.1-V-tert 
(i) ^7 o o>?->i7 n^:^^>/;K2, 7->?-fer^-::^^;i/>^;V:t-l/:n;i/) -^^>(o^^ 

20 ^tc^msmb;/b^> 2.7-i^-/er/-:/5^;V:7;W:ri/>3. OlgdO. 81m 
mo 1) ^Ati. JKi7Ke^x5^;i/x-T-;i/6 0ml &iDAT^^$-&feo 3»K?&t??^ 
^b>fe3&^e>l. 5 6mo l/L<Di3-:;^^;i/U^»>'A/j3-^^i^->^|ge6. 9 
ml (11. Ommo 1) ^^JUbfcm, ^^l?ffl^T^iaT2 omi^mWVt:!. 
10 0ml?iT«^, =Jony^^^XSmmM,W^^m7Lrcb 0 Om\^ 

u-J=i/^U-^^zy)V-y^>2. 6ml (11. Ommol) SAtlfe. cn^;?^ 
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;U)v'^>5. 5 g (11. Ommo 1 . iR^ 1 0 0%) ^^Tco ^UU-Jzy^u 
'^^iy)V{l,l--J-tert-^^)Vy)V:^V=L)V)>''7>(D 'HNMRX^:J7 h)V(DmMm. 

5 'H NMR (270 MHz, CDCL3) (5/ppm 0. 6-1. 9 (m, cyclohexyl, 22H), 1.36(s, f-Bu, 
18H), 4. 13(s, CH(9-Flu), IH), 7. 3-7. 4 (m. Flu, 2H), 7. 6-7. 8(111, Flu, 4H) 
(10 -Jz^^u^^iy)Vi^i; u^>^-Jx.::l)V{2, l--J-tert-':r^}Vy }V^V:=.M 

i^^^umym^> mmMW=s'^mxit^ o omiz:p:7^x3<&^ 

;V)>^^>5. 5g (11. Ommo 1) ^Atl> flJi7lc>?X5^;i/X— t-;!^ 3 0 m 1 
^liaX^o ^^-b-p^9^;VU>^bUT5 H3. Oml^Jn^fem. ^;!K?&T??&3^ 
b:^5&«^2. Omo l/'La)>'^n'^>:$'e^xn;P:J-hU>:7A/'7^b^t:Hn:7 
'^>mmil. 0ml (22. Omraol) ^^>«? tC^Jnblfeo ^m.^^^^\Z 

mi 0 om 1 ^iMX. 3 0 0ml ^?^e^&ffiv^T7xa&i?#. mmm^^Tcio 
zL(Dmmm^7K i o o m i t 2 mm-^mTi^ 1 0 0 m 1 -e 1 mmi^^. MTicmm 

20 ^'>;Wv'^a^>^>?xx;v(2,7-i?-/er/-:/5^;i/7;i':ti/x;i/)'>^>i. 51 

4g (2. 8 2mmol, iRs^2 6%) ^#/ho z^i^i^U^^z^JVi^i/U^y^ 
>?XX;i/ (2. 7-5^- /- >^5^;i':7;V:t 1/X;i/) 5^^>0'HNMRX^^h ;!/:fe<i: IXFD-MS 

'H NMR (270 MHz, CDCL3) 6 /ppm 0. 5-1 . 8 (m, cyclohexyl, 22H), 1.26 & 1.29 
25 &1.35(s, f-Bu. 18H), 2.9-3.2(m, CH,(Cp), 2H), 4. 06 & 4. 14 & 4. 21 (s, CH(9-Flu), 
IH). 6. 5-6. 9 (m, CH(Cp), 3H). 7. 2-7. 8 (m. Flu, 6H) 
FD-MS m/z 536 (MO 
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MTii^. mm^ikw^^m^-^ i o om i ^)i^-)vy^:^n^iE^izmmm 

n;i/)>'^>4 5 3mg (0. 8 4 3mmo 1) SAtl, J8i7K>^X5^;i/X— 3 
Oml^-mpLtHo ^^m^Vr^-PV^ii!)^^. l. 5 6mo l/L©i3-r^5^;i/U5^ 
5 ^Ayn-^^-^^>mmi. 12ml (1. 7 5 mm o 1 ) <£^>!? icjn;^fc^, 

^m^H^T^iST 2 0 mmmt^vxy. ^ u - <£#feo ^ 37 y -jw h ^-r r-r x 

m-vi^'^Vf3ii!fi^mm^-J}Vn:=.^j>. ' T-hy\i\^uyy>^^ (1 : 2) 0. 

3 7 4g (0. 9 9 2mmol) ^m^^^. ^?a*T#J>«r ^m^m 

xn;i/) { n ''-(2, 7-e?-/erf-:/5^;i/:7;i/:t^r:;w)} e^;i/3X'i7 Ae?i7 a u H 

tz.o JRSttO. 2 4 6 g (0. 3 5 3mmo 1 , JR^4 2%) X$>^rco Vl/^ 

'H NMRX'^^ h;K270 MHz, CDClj) : (5/ppm 'H NMR (270 MHz, CDCL3) d/ppm 
l.l-2.4(m, cyclohexyl, 22H), 1.36(s, f-Bu, 18H), 5.64(t, 7=2. 3 Hz, Cp, 2H), 
6.55(t. /= 2.3Hz, Cp, 2H), 7.46((1, 7=1.6 Hz, CH(Flu), 2H), 7.59(dd, 7 
20 =8.6 Hz. 7 = 1.6 Hz, CH(Flu), 2H). 7.98(d, 7 = 8.6 Hz, CH(Flu), 2H) 

FD-MS m/z 69601+) 

Clltlfi^J7D 

25 (i) l->^^P'^>^>^XX;i/-l'-(3.6-S?-/erf-:/5^;^:7;V:^Vx;i/)v'57D'\i^ 

^^tC^^a^bfeMTM^. 2 0 Om 1 ^)V^-)\,y'y 

XziF*g{;: 3, 6->?-fer/-:/5^;i/:7;W:tl^>'0. 6 6g(2. 3 6mmol)^Atl> 
lBi7K'rh7bHn:7^>i 0ml ^JP^. 3!K?§T?^^b}/^o JKD^I^lci. 5 8 
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mo l/L©i3-y5^;i/U5^»:7A/j3-^^1t>^llSl. 6 4ml (2. 5 9m 

mo 1) ^mThtzo mrwi. mmzmv ^m^mi^i'tcmi. ^zs^m\zx}^m 

V. i^^u^^z^JVyjV^^O. 3 8g (2. eOmmol) ^JBiTK^h^bK 

suu mm(Dmm^mm\^n-ys^iiryyjL-y-)V'vm^'r^^ii\z^r)u^(^ 
10 ^ h)v:i5^zs?d-m 7.^^ h)V(Dm\^m^T\zm-ro 

•H NMR (270 MHz, CDCL3) 5 /ppml. 38(s, tBu(flu)), 1.4-1. 7(m. CH2(C6)), 
1.83(bs, CH2(C6)), 1.87(bs, CH2(C6)), 2.81(s, CH2(Cp)), 3.02(s, CH2(Cp)), 
3.85(s, CH(flu)), 5.9-6.0(mx 2, CH(Cp)), 6. 3-6. 6 (mx 3, CH(Cp)), 7. 1-7. 3 (m, 
CH(flu)), 7.66(d, J 1.4 Hz, CH(flu)) 
15 FD-MS : m/z =424 (M+) 

(li) ^i57u/\:^>/5^X7j5— >:57n^>^>?x:^;!/){77''-(3,6->?-/er/-:/5^;V 

^^iz^mmmvnimTmsh. m^mw^^mxft i o om i ^)i^^-)vyy 

:xnmz 1-$/^ n^>^>?x-;v-i '-(3, Q-zP-tert-:f^)vy)V':i'U=i)V) 

20 D^^it^O. 5 0g (1. ISmmol) ^Atl. JK^tIcx— t^;!/ 5 0 m 1 JP 

^m^zxr^mvfco z:<Dmm\zi. 5 smo i/l©i3-:/5^;i/U5^^7a/ 

la-'N^iJ-V^fgei. 5 3ml (2. 4 2mmol) ^mTVfcio mfm. 
mmti^)l=i=L^A • ^hy\i)^uy^y§^iipi (1 : 2) 0. 41 (1. 08m 

25 moi) *^iinb. —mfi'^nxn>'D<y)mM\z%avr:io mmti^mi^. m.yi(^n 
^m\^>x-^mm^^mmv. mm^^^vmf£^m'r^z.t\z^y)u^m^^'^ 

@#:tbT#fe. iR»*0. 3 5g. 5 6 %Tabo:feo 'H NMR X'^i^ 
<fctK FD-MS X^i7 hJV<DmMm^T\Z^To 
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'H NMR (270 MHz, CDCLj) 5 /ppml. 44(s, tBu(flu)), 1.6-1.9(m, CH2(C6)), 
2.2-2.3(m, CH2(C6)), 3.24(bs, CH2(C6)), 3.29(bs, CH2(C6)), 5.70(t, J 2. 7 Hz, 
CH(Cp)). 6.27(t, J 2.7 Hz. CH(Cp)). 7.33(d, J 2.2 Hz, CH(flu)). 7.37(d, J 
1.6 Hz. CH(flu)), 7.62(s. CH2(Flu)), 7.66(s, CH2(Flu)), 8.04(d, J 1.6 Hz. 
5 CH(flu)) 

FD-MS : m/z = 584 (M+) 

mmms:\ 

(06. 6-i^^>s^;i/>';i/^>(D'&^K 

%^\z.^nmm^im-^m^. TmMW=f''^m%.iiL i o o m i ^)W-)\y ^ 

7s^n\Zrf^Cyv^>^\^1t-y^U^>^^J:s:.y2. 4 0 g (3 6. 2mmo 1) 

15 ^Imo \ /\.C^n-y^y\/^)=^^K/ ^. 3ml (3 8. 
Immol) &MTD-bt??ST-r^tX^U-tc;a:ofe. MTm^MldMbJ^ 

^s^bfco >?^>i^;i/>jrh>9. i6g (43. e 

mm o 1 ) •^m.i^'r h^bHD:77>20ml Jc^^^iirfe^tK^&fgTS^TM 

20 x-x;i/5 0ml ^mUPb, :5i'?^^^lc:TWaffi&^mbfe. 7jc^«x-5^;U3 
OmlTJfimb;/bo W^^B§S«)T;!K5 0ml7?2Ill. iafP:fe^7K5 OmlT 1 

««1. lOg. iR^l 2%T^o:fe. 'H NMRX^^ h;i':feJ;aJFD-MSX'^i5' h 
25 JKDS!l^<iS§TtC^f . 

'H NMR (270 MHz, CDCLs) 6/ppm3.71(s. CH2, 4H). 6. 6-6.7 (m. Cp. 4H). 
7.1-7.4(111, Ph, lOH) 

FD-MS m/z 258 (MO 

(1 i) 5^ 1/ X n ^ >^X-;V) ( Vzl)V) [SU^ : 
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2-5^i7D'^>a'v^x-;v-2-{9-(:7;i/:ti/— ;i/)}-i,3-i?:7x-;i/ynA>] <d^ 

^^izm.mmmvrcmTms\'. m^mwf-^m^rc i o om i ^jvy-ji^y^ 

7.:nmzy}V:tU>0. 64g (3. 8 5mmol) tJKzK^^ h^b Hn:7^> 
5 4 0ml^Xn. ^m-VTfi^Vfa^fji^. Z:<Dmm\Zl. 5 7mo I/LODh-:;^ 
9-)V^)^^A/'n-^^-1^>m^2. 70ml (4. 2 4mmo 1 ) ^?i§T?li^ 

-cmTiyfcio igT^> mmzmvm^mi^vrco nzs. ^m'^^'^vfsiif)^^. 6,6- 

z^^>z^Ay)V^>l. lOg (4. 2 2mmol) ^jgi7jc5^ h ^ b H D :7 ^ > 

3 Om 1 jc^i^;^-i^3»b^?ge<£?iST?i^T#!Tb, mTm.Mmzmv 1 mmmwv 
10 1 Nm^7jc^?s 5 0ml. X— 50ml ^»b> ^mm^\zxmmn 

^^rnVfco %a*B^tafD:fe4i7K5 Om 1 -e 1 7K5 Om 1 7? 1 Illt5fe#b> firlS 

6 8 g. 1R^4 2%Tfeo:feo 'H NMRX^i7 h;KDaiJ^flt<lrTtC^i-o 
15 'HNMR (270 MHz. CDCL3) 5 / ppm 6. 9-7. 6 (m>17, CH(Flu, Ph)), 5.9-6. 4(mx5, 
CH(Cp)). 4.6(sx2, CHCFlu)), 3.3(sx2. CH2(Et)), 2.9(s, CH2(Cp)). 2.7(s. 
CH2(Cp)) 

Oil) i^^>z^)l:A9'U> (v^-S^i7U^>i$^z^x.:=.)V) {v^-y )V'tv:=^)V) V 
X3i^tcs?^>i?;i/p^9^l/>('>i^n^>i$^>?xx;i') (>';i/::ri/x;i/)p<i$^>o. 

6 0g (1. 4 1mmol) ^Atl. IS^tKx-t-;!/ 7 0 m 1 *JP;^, im^Xl^n 

U;feo c:0^^icc:(7)M?iKici. 5 7mo i /LOi3-y5^;i/'J5^':7A/i3-^ 

25 ^•^y^m.X. 9 0ml (2. 9 Smmo 1) ?gTb;fco JiT^^StCHbill:^ 
;i/nx':>A • 5^ t FDr7^>|g#: (1:2) 0. 48g (1. 2 7mmo 1 ) 
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'H NMR (270 MHz, CDCLj) 6/ppm8.1(d, 8.4Hz, CH(Flu)), 7.8(d, 8.9Hz, 
5 CHCFlu)), 7.5(t, 8.4Hz, CH(Flu)), 7. 0-7. 2 (in>8. CH(Ph)), 6.4(t, 2.7 Hz, 
CH(Cp)), 5.9(t, 2.7 Hz, CH(Cp)), 4.0-4.2(sx4, CH2(Bt)) 
FD-MS : m/ z = 584 (MO 

10 n-j^y-J^ )\^^v:z^M -jy\,u-^ k-j^u^) H [g'J^ : i. 3->^:7xx;i/^ y :/ 
15 ^\=.Yu-j^>Vy }V^v:=-)V) -1, 3->^:7xx;i/:/PA°>] o^j^ 

%mz^mm.^vtcMmMW^. ^■^nvi7^^xsmTms\'^mxt:i2 o om 

iH*yp:7^xntc. :ti7^>t5^;i/:fi7^b HP>^'^>y:7;i/:f i/>i. 4ig 

(3. 6 5mmol) ^^Atl. ffii7K5=- h^fc Hd:7^>5 Om 1 <&JP;^T^^$ 
^kfcio im-X^'^\^ts.t'^^> 1. 5 9mo l/LCDii-:/5^;i/U5^<^A/n-^^ 
20 •y->^^2. 4 0ml (3. 8 2mmo 1) JO^. -e<D^^MT2 4l^r^M*^iL 

5^h^bHD'7^>2 Omnc:^^$-&;/5:6, 6 ->?'^>i^;i/:7;i/^> 1 . 0 6 
g (4. lOmmol) =£r?iiTti^*ffiViT^^ ie:iiP;lfco ^ifi*T^^tc#ia 

25 %m^^x^mm^^^it.o #e»nfe^sge^7K5 0miT2iii. issm^^m^som 

Vi. ^ll^®@#:ibT#:/S:oiR«tiO. 3 4 g, iR^ 1 4 %T*o:fcc 
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•H NMR (270 MHz, CDCL,) 6 /ppm l.l-1.4(m, C-Me(OMOHDBFlu)), 1.67(s, 
CH2(0M0HDBFlu)), 2.93(s, CH2(Cp)), 3.01(d, J 1.3 Hz. CH2(Cp)). 3.20(s. 
CH2 (benzyl)), 4.38(s, CH(OMOHDBFlu)), 4.42(s. CH(OMOHDBFlu)) , 5.9-6.6(mx5, 
CH(Cp)). 6.7-7.0(m, Ph), 7.28(s, CH(OMOHDBFlu)). 7.31(s, CH(OMOHDBFlu)) 
5 (ii) z^^>z^}V:^^U> (.rj^-z^i7a^>^z?X.-)V) (.7]^-:^^^ ^ :^^)l:t^ 
^\^]^ui^O^/y)V:tU::^)V) i^JVa-^Ai^^uV H [SU^S : 1. 3-i^>'x-;i/ 

^:«"l::^^gmbfe?gT«^. mm.Mi^'f'^m^-^ l 0 Om 1 ^)Vy-)Vy^ 

Uz^^>'/y)l^:tU:=^)V) ^iJ7>o. 3 7g (0. 5 7mmol) ^Xti. 
Ji—^)V3 Oml^iUXtCo ^iKytK^g-eJ^^U^d^e^ 1. 5 8mo l/L(Di3-r^ 
'f')V^)^^A/n-^^D->f^mo. 40ml (0.. 63mmol) ^mXTc^. 

15 8X:{zlf^mvUi!)^>E>mmitz^)Vzi-^j>,'y=-h'^\i\^uy^>^i^ (1 : 2) 0. 
2 2g (0. 5 8mmol) ^mXfco Z.<D^. MM.^'V^^ iZ^Ul^. 7 om 

20 ^ hJvom^m^T^z^'To 

•HNMR (270 MHz, CDCLj) 6 /ppm 1. 10(s. Me. IH), 1.18(s. Me. IH), 1.41(s, 
Me, IH), 1.50(s. Me, IH). 1.5-1.8(m, CH,(OMOHDBFlu), 8H). 3.9-4.2(m, CH^. 
4H), 5.75(dd, / = 2. 6 Hz, / = 2. 6 Hz, Cp. 2H), 6.34(dd, / = 2. 6 Hz, 7 = 2.6 
Hz, Cp, 2H), 7. 17(s, Ph?, lOH), 7.61(s, Flu, 2H), 8.04(s, Flu, 2H) 
25 FD-MS i/z 804 (M+) 
CIIJfi«a| 1 0 ] 

i?^>5^;V^5^l^> (7?"— >^a^>^i?xn;i^) {77''-(3. 6-v^-fer^->^5^;i/>^ 
;V:tWr:;i/)}>^;i/jn'^A$^^PU F[g»J^ : 1. 3->^>^ j:x;w v If U5^> 
( 77 > 1^ n ^ > ^ i?xii;i/) { 77 ^- (3. 6-$^- < er y)\^:tu :=-)V) }>?)la=L 
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v:=.)V) }-i, 3-s?yx-;i/:^D/i>3oD'&^ 

^4^lC^^gJfeb;/S:MT?i^, m%1StW=?'^mX1t 10 0ml ^)V3r-}Vy'^ 
:^nmzZ,6-z^-tert-y^JVy)V^U>l. 06g (3. Slmmol) tm.7K 

5 7mo 1 /L<D23-::f5^;WU^':7A/n-'\:^^-y->^|ge2. 6 9ml (4. 2 
2mmo 1) *MT?i^l??liTbfeo MTm^iiLtCML«|^jtJ^b;ifc„ nxS. ^ 
TK^&TJ^-^bTJ^^U, 6.6-i^^>i^;i/:7;V^>l. 09g (4. 22mmol) 
^Uyi^r- b^fcKn>'^>30ml (c^^$i±fc^^$t^T«^T?iTb. MT 
m^mtcMb, ^^^J^Dfeo lN:^m7jc^^5 OmK X-^;i. 5 0 m 1 

mm^mn^(Dmi^^vx%rco i^mui. i sg, urns &%x^^tco 'hnmr 

'HNMR (270 MHz. CDCLs) d/ppm 6. 9-7. 5(mxlO, CH(Flu, Ph)). 5.9-6.8(mx5. 
CH(Cp)), 4.5(sx2, CH(Flu)), 3.2(sx2, CH2(Et)). 3.0(s, CH2(Cp)). 2.8(s, 
CH2(Cp)), 1.4(s, tBu) 

(ii) -J^>-J)]^:^^U> in^-z^^u^y^-Jx.zDV) {v^-{Z,^--J-tert-^=^ 
> ( 77 ''-s^ n ^ >^ >?X3i;i/) { 77 (3. 6->?- /er /-y 7 } 

%mz^mm.^vrz.mrmsv> a^m^^^iAj^ i o om i ^;vy-;v:7^ 

:tU:=.)V) ^i$'>0. 6 0g (1. 12mmol) ^Atl^^^ffl^lc ^tK 
X— T-;V7 Dm 1 ^iin^. ^7mX}^^\^U-mi^l. S 7mo l yh(Dn-Zf^ 
JVV^^J^yn-^^'t}->mmi. 4 6ml (2. 2 9mmol) ?&?iST?i^-e 
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2) 0. 40 g (1. 0 7mmol) <&lni;l. — Bfe^HtTi^o < O^MJC t> 

'HNMR (270 MHz. CDCL3) 5/ppm8. l(d, 1.6Hz, CH(Flu)). 7.7(sx2, CH(Flu)). 
10 7.4(dx2. 1.9Hz, CH(Flu)). 7. 0-7. 2 (in>6, CH(Ph)), 6.4(t, 2. 7 Hz, CH(Cp)), 
5.9(t, 2.7 Hz, CH(Cp)), 4.0-4.2(sx4. CH2(Et)), 1.4(s. tBu) 
FD-MS : m/z= 696 (M*) 

mmm 1 1 ] 

(p- hV)V) ^^UXu'-zy^ U^>^i^x.-)V) { 1) »-(2, 7->^-tert-r^^;i^ 

(i) 6, e-v'-p- h u )vy)V^>(D^m 

mz^mmmVltm:. ^A'-^J^^)V^>Vy:cJ>Q. 7 2g(3 1. 9mmo 
1) ^xn. JKiTKT^h^k Hn:7^>3 Dm 1 ^iJP^T^^^tbfeo *;d<?ST?^ 
20 •^b;*5:ji>^6), 2mo 1 /'L(Z)>'^j7D^>:$'i^x-;i/:^hU»:7A/5^b^t 

^>fi^?iSl9. 0ml (38. Ommo 1) izMfLT^'^. ^^^ffl^T^ 

MT6 Br^^l^bT^?S5£#feo 5>K7KmT?&^b)^*te» 1 NCDi&mi 0 Om 1 ^ 

%^\zM?L. MViT>^x^;i/x— 5^;n 0 Om i <£Jn^feo #e>tife— Ji©?§^ 

25 mmm^a^ i o o m i t 2 ihi> m^f^M-^ 1 0 0 m 1 t 1 mm^^. Mi^w^-^if 
^z^^A-v^mi^fto mi^^mmi^. mm^m^vx. m^m^md. 4 0g$ 

ntco ^<DWiiy^J:^^)V^u^hifyy^-\z^^^m^m\ ^^mi^hhX 
6,6->?-p-hU;i/7;i'^><&#/b. iR««6. 1 5g (2 3. 8mmo 1, iR¥7 
4. 5%) X^-Dtdo 

78 



wo 2004/029062 



PCT/JP2003/001656 



'H NMR:^^^7 b;K270 MHz. CDCI3) : 6/ppm 2.39(s, Me, 6H), 6.2-6.3(m, Cp. 
2H). 6.5-6.6(m, Cp, 2H). 7.1-7.20n. Ar(p-tol). 2H) 
5 (ii) i2.7-z?-tert-':f'^)Vy)V:tU=LM>^^ti^>^zPX.Zl)VzP-p-h^J)V>^^ 

^\Z^mmmV^^. 2,7-i?-tert-:/5^;i/>^;V:t^>l. 5 8g (5. 6 6mm 
ol) ^Xtis jl«7K5^h^bHn:77>4 0ml *iin^T^?lSi:bfeo ^tK^ST 
10 ?^-^b;^/0^e>, 1. 5 6mo 1 XL(Dn-^9-}W^^Ayn-^^-^>m^3. 
8ml (5. 9mmol) Sr^'tr Jc:iin^;fe:m, ^m^H^T^iai? 6 . 5^^^ 

7fcHD:7^>2 0ml 6,6-5?-p-hU;i/:7;i/'^>l. 7 6 g (6. 

8 2mmo 1) ^mTm^^m^^X 2 0 ^m'^^fX^^izM^fCo ^(D^MU^ 

>^-^A7i^mmi 0 om 1 ^^^ictin^, i^ViT>^x5^;i/x— 5^;n o om i 

^SP;^fc. #6.nfe-ji©^?lS^3 0 0ml^?K«^i3ig;UTlfcIfiIlio}/S:^, tK 

m^mif^tco m^^x. #e>n:fcwaM*7Ki 0 Om 1 lafptfei^TKi o o 

20 bT#fe@#<£ J3 -'\=^-y->TtJfe#bT> m^mi^tVX (2, 7->^-/er/-r^5^;l/>' 
;i/:tU'X;V)>/i7D^>^e^Xx;i/i?-p-hU;i/p^^>Sr#fe, iR««2. 0 5g 
(3. 8 2mmol, IR^6 7. 5%) X$>^^o 

(2, 7->?-/er<-::^^;i/:7;i/:t l^x;!/) >-i^ d ^ >i§' >?xx;p>?-p- h u ^ > 

25 

'HNMR;^^^ h;K270 MHz. CDCI3) : 5/ppml.ll(s, t-Bu, 18H), 2.23(s. Me. 
6H). 2.8-3.0(br, CHjCCp), IH). 5.37(s, CH(9-Flu), IH). 6.0-6.4(br. Cp. 4H). 
6.8-7.0(br. ArCFlu) &Ar(p-tol). 6H), 7.0-7.3(br, Ar(p-tol), 4H), 7.16(dd, 
J=8.1 Hz, 1=1.3 Hz, Ar(Flu), 2H), 7.34(d, J=8. 1 Hz, Ar(Flu), 2H) 
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FD-MS : M/z 536 (M*) 

(iii)>^ (p-hU;W :^'^V>(.T]''-i^^u-^y^-JjL:=.)V){'n^-(:L,l--J~teTt-^ 

^^>1. 03g (1. 9 2mmol) ^Atl, JK^7KS^X5^;Vx«-5^;i/ 5 0 m 1 

^)VV^^Ayn-^^^>mm2. eml (4. Immol) $^'«rfciP;lfe 

10 r^xm-V^^VfSif)^^mm<hi^)V=i:=.^A'^h'y}i}^uy^>^i$i (1:2) 
0. 7 9 4g (2. lOmmol) ^M^TcWi. ^U^-C^^ iZ^Ul^. 

15 LTv^ (p-hU;i/) ^^l/>(7?''->'^n^>^e?Xx;W{r7'-(2,7->'-/erf-:/ 
5^;U>';i^:tl/x;i/)}i^;Vnx':7A>?iJ7nU H&#feo iiXS^l. I46g (i. 
6 4 4mmo 1. IR^8 5. 6%) T^ofe, (p-hV)V) :^^U>(v^->^i7 

n > iJ' s^xx;v) { 77 5- (2. 7-i?- fer >^5^;v :7 Px;i/) } 3 X t> A 1^ 

20 (DUMf^^^^-To 

•HNMRX^iJ' h;K270 MHz, CDCl,) : fi/ppm 1.03(s, t-Bu, 18H), 2.32(s, Me. 
6H), 5.64(t, J=2.7Hz, Cp. 2H), 6.3-6.4(in, Cp & Ar(Flu), 4H), 7.1-7.3(m, 
Ar(p-tol), 4H), 7.58(dd, J=8.9 Hz. J=1.6Hz. Ar(Flu), 2H), 7. 7-7. 9 (m. 
Ar(p-tol), 4H), 8.02((i, J=8.9Hz, ArCFlu), 2H) 
25 FD-MS : M/z 696 (M*) 

C^JSI^ai 2] 

tf X {3- ( h u >^ P ■?< >^ X -M ^^IxXt?"— >^a^>^ i^xx;i/) 
{ 77 ^- (2. 7-:^- ter t-':r^)Vy)Vt VrpV) } >?;i/ n X A ^ □ U H <D^^ 
(i) 6. 6- {3- ( h U :7 }V:^ u :^ ^)V) y x, x;i/} y JV^ >(D^^ 
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^iZ^mm^Vfcm.. >'^U^>^z^jLy2. Oml (2 4. 4mmol) 
t^'m7K■7^^^tHa7■^>8 0ml^}^I^;lfe, ^iczK?&T?^4>b75:dte.. 1. 56 
mo l/L<Oi2-:/5^;PU5^^7A/u-^^1}->^?i^l 7. 3ml (2 7. Om 

5 mo 1) t:^^\zm^-^^. ^mnm^TMUTi emmmi^v-nLo ^^i^-^^^ 

h^t Ho:7^>5 Oml 3.3'-(h U :7;i/:tn;>^5^;i/)^>\/r7x 

y>8. 80g (27. 7 mm o 1 ) £^>«? jdjo^:/^. ^<D^^m^mmrfm.m. 

T2. 5^^^J^b> *7KJ^T?^^b;^3&^SlN®4lL^l 0 0ml*3J;tJ?v?X5^ 

10 ;i/x— 7^;i/5 Oml &Ja;^;to #e>nfez:®0^?g^ 3 o o ml ^mm^iz^V 

ia^:fe:^7Ki 0 omi-eimm^, myif^mm-^if^-^^ji^'vimmnmi^rco m 

15 ;W:7xZi;i/}:7;P^>&#;/to XR«J*3. 13g(8. 5 Smmo l , iR^3 5. 
0%) Tfeofco 6.6-{3-(hu:7;i/:tn^5^;0:7xn;H:7;i/^>fiDf^^tt, >H 

'H NMRX'^^ h;K270 MHz, CDCI3) : 6/ppm 6. 1-6. ZOn, Cp, 2H), 6.6-6.7(m, 
Cp, 2H), 7. 4-7. 7 (m, Ar(Ph). 8H) 
20 (ii) (2, 7-i^-tert-':f'f-)Vy )V^U=L)V) -y^ u^>d^-JJL-)V\l7s {3-( h U y 

mm.m,w=!'. ^■^uv^^^xsmym^-^m^r^^ o om izip^^xn^^'B 

^td^^gmL:^^. 2,l--J-tert-^^)Vy)V^V>0. 6 9 5g (2. 5 Om 
mo 1) SrAn. JKi7K'rh^t:Ha:7^>4 0ml<£JP;l;/5:o 5!K7jc?gT?^^b;^ 
25 *«e>. 1. 5 6mo l/L©n-:/5^;l/U5^r>A/i2-'\;^lJ->^tgl. 7ml 
(2. 7mmol) \ztiaXrc^. ^m^ffl^T^iST 7NF^^j^b;fc, 

i$'y-;i//H^-rT-l'X?ST}^^b;5:/&te>, ^8?)JKi7jC7=-h^b b*D>'^>2 Om 

1 Jc^^^itfe 6.6-{3-(bu:7;p:tD^^;W:7xxM>';i'^>i. 0 1 g (2. 

7 6mmo 1) *|gTM^^fflViT3 0^^fig3&^ttT^>«r fcjp^jfeo -^-CDm^M* 
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7K^m 1 0 0 m 1 ^ViT>?X^;i/X— 5^;i/ 1 O O m l ^M^rcio 

m^^X. #e»nfeWSIS<&7Kl 0 Om 1 TSUI, l&5fil:feii7Kl O Oml-eilsl^fe 

bX (2. l-z^-tert-^^)Vy)V:tU::i)l') v'i^ D^>^i?X— ;Hf ;^ {3-( h U 
y)V:tti;f>^)V)y3L=LMy^^>^'^rCo Um\tO. 5 8 7 g (0. 9 10mm 
ol, IR^3 6. 4%) Tfeofeo (.2.7-z^-tert-':^'^)Vy)V:tU=i)V)z^i7U^ 
10 >^-JJi=:-)V\dX{Z-{h^Jy)]^:tU;^^)V)yj:.-M^^>(DmM\-^. 'HNMRX 

'H NMR X'^^ b;K270 MHz. CDCI3) : 6/ppm 1.13(s, f-Bu, 18H), 3.0-3.2(b 
r, CHjCCp). IH), 5.50(s, CH(9-Flu), 1©, 6.3-6.6(br. Cp, 4H). 6.9-7.7(m, 
ArCFlu) & Ar(Ph), 14H) 
15 FD-MS h)V :Wz 644 (M+) 

(i i i) tfX {3- ( b U y)i':tU;^ ^)V) :7 xx;U} ^5^l^>(77 5-5^i7D^>^ i^X - 

;V) {7?''-(2,7->?-/er/-::^5^;U:7;i/:tWx;i/)}>?;i/nx':7A5^;5'nU H®-&^ 
MTe^. mmMW=f'^mXfz. l O Om l ^;i/i5^-;P:7^X=i^5fe:»-(::^mg 
(2.7->'-/erf->^^;i/:7;i/:^l/X;i/)>-i57D^>i5'>?XX;i/t:X{3-(h 

20 u:7;i/:tn^5^;i/):7ix;H^^>o. 5 8 7 g (0. 91 Ommo 1 ) ^xn. 

ffiixKi^X^^JPX— 7^;P3 Om 1 ^Jn^fe, i^iimx^'^\yn.ifi^. 1. 5 6mo 
1 /L® J3->^^;i/U5^'>A/n-^^+h>^?Kl. 2 4ml (1. 9 3mmo 

1) ^'^.Mxzisa^xfd^. ^nm-n%-^'MM.x\^nfm,w\^fz.. 

25 2) 0. 4 1 9 g (1. llmmol) •^1S\XTzM. ^ia*T^>Jr ^ 

^ynWLo:>±.\z'mMi-^^-^y^(i^^x. J^- 2 0"CT^^^b» ^^^H-^i: 
bTtfx{3-(hU :7;i/:ta^5^;u):7 3ix;W;*5^l^>(77''->'i7D^>i$^i?xx 
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m\tO. 2 0 9 g (0. 2 6 Ommo 1 , IR^2 8.5%) Tafe^feo HX{3-(h 
U :7;W:f n>^5=-;V) ;;t5^1/>(77''— >tJ7 tl^>^ z^X.-)V) {v^-(.2, 

'H NMRX^i^ h;K270 MHz, CDCI3) : 6/ppm 1. 01 (s, /-Bu, 18H), 5.6-5.7(m. 

Cp. 2H), 6.16(d, 7=9.6 Hz. Ar(Flu), 2H), 6.3-6.5(m. Cp. 2H). 7.5-7.70n. 
Ar(Flu) & Ar(Ph). 6H), 8. 0-8. 3 (m, Ar(Flu) & ArCPh), 6H) 

FD-MS h;W : M/z 804 (M+) 

10 immm 1 3 ] 

-p-hUJU^a^X^'&^K 

^\Z^mmmvrc^. •ti7^^'^)V':^^^}^\^U-J^>Vy)V:tV>2. 9 8g 
(7. 7 Immo 1) ?£An, lM7K5^h^fc Hn:7^>6 Oml ^iJO^fe. JKtIc 
f^-^}^^\yl3iffi^. 1. 5 6mo l/L®i3-:/^;i/U5^r>A/'i3-^^^it>'^ 
?^5. 2ml (8. Immol) (CiP;lfc^. ^^^H^T^iaT 7 Btf^ 

h^b Hn:77>'3 Oml (C^^$^fe6,6-5^-p-hU;W7;i/'<>2. 4 0 g (9. 
2 7mmo 1) <£^ilTii^*fflViT 2 O^K^^ttT^^ J^iin^feo -ew^^ia^ 

>^X':7A7jc^^l 0 Oml ^^^(Cljp;^, ig!ViT>^X5^JI/X— 1 0 Oml 

25 ^Jn^fc, #e.n;fe— a o om i <Z)^?S?i^t;::3^bT^lHi|g-=>fcm, 
7KM^I^Vi;feo i^i^^T, #^ti:t^as^7lci 0 om 1 t?2iHi. iafii:^i|[7K i o 

OmlTim^Vi. M7mmT^:^->«^AT^^^bfCo @#:*^tSiJb. 
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JR*t*3. 5 5g(5. 5 Ommo 1 , iR^7 1. 3 %) T^oifeo S^i? n^> 

5 'HNMRX^^ h;K270 MHz, CDCI3) : a/ppm 0. 8-1. 7(m, Me(OMOHDBFlu), 24H). 
2.1-2.4(br, CHjCOMOHDBFlu), 8H), 2.7-3. Kbr. CHj(Cp). IH). 5. 2-5. 4 (m, 
CH(9-0M0HDBFlu), IH), 5.8-6.5(br, Cp, 4H). 6.7-7.5(br, Ar (OMOHDBFlu) & 
Ar(p-tol), lOH), 7.29(s. Ar (OMOHDBFlu). 2H) 
FD-MS X'^i^ h;W : M/z 644 (M*) 

ii®T?i^> mm.mw'i^^m^ft i o om i ^)v^-)vy77.u^^^\z^mm 

)V)i^-:)-h^J)V^^>l. lOg (1. 5 6mmol) ^Ati. jej7jc>?x^;i/X 
15 *-5^;V3 Om 1 ^Ja;^;^o ^K7jc?&T?^-^b/^5&«e». 1. 5 6mo 1 /LODn-r^ 
'^)WJ^^AXn-'^^'^>mm2. 1ml (3. 3mmo 1 ) S^i^er JcJn^fe 

r^7.mi^^^'Pl^f3i'mi^mm^hz^)V:2=i^A'^h9\i\^uy^>mi^ (1:2) 
0. 5 5 2 g (1. 4 6mmol) SilP;^;^^. ^M^T^^ 
20 HmT^mT 24 ^r^m^UTX 7 U -^#;fe.MiETT^^:&M^bT# e»nfc 

o^momm^mmrf-vm^v. mm^mi^tvxz^ (p-hu;p) ^^i/Xt?^- 

e^jl/HXi^Av^iJ^nU iR*tiO. 8 2 5 g (1. 0 2mmol, iR^ 

25 7 0. 2%) T^ofcc (p-hU;U) P^^W'>(77''->'^D^>;$^5^XX;l/)(77 

f^^«, 'H NMRX^i7 h;i/:fe«ktK FD-MS hJl/Tffo^o i^TiC^CDSij^^ 

'HNMRX^^ h;K270MHz, CDClj) : 6/ppm 0. 82(s. Me (OMOHDBFlu). 6H). 0.93(s, 
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Me (OMOHDBF 1 u) , 6H) , 1 • 40 (s , Me (OMOHDBF 1 u) , 6H) , 1 . 46 (s , Me (OMOHDBF 1 u) , 6H) , 
1.5-1.7(m, CH2 (OMOHDBF lu). 8H), 2.32(s, Me, 6H), 5.53(t, J=2. 6 Hz, Cp, 2H), 
6.17(s. Ar (OMOHDBF lu), 2H), 6. 25(t, J=2.6Hz, Cp. 2H), 7. 1-7.3 (m, Ar(p-tol), 
4H), 7. 6-7. 8 (m, Ar(p-tol), 4H), 8.03(s, Ar(Flu). 2H) 
FD-MS X^i^ : M/z 804 (M+) 

tf;:^(4-fer/-::^g^;i/:73:^;i/);><5^l^>(7?''-i^^a^>^>?xr:;i/) in^-:^^^ 

(i) 4, 4 '->?-/er/-:/5^;i/'<>\/:7 X / >CD-&^ 

7.zi^%j>^\z.^Mmmvfz.^> M7Kii<bT;i/^-':7A2 5. 7g (o. 19 am 

mo 1) ^^X^U-A^mm.^m.mQ Oml ^Jn^^, 5>K7K?ST?&^b3^)&t^. /err 
-::^^;^^>if>'2 6. 5 5 g(0. 1 9 7 7mo 1 ) ^JSTii^SfflViTll^K 

nap^i$^>5 0 Oml &JP;lfeo ^M-eSNfKitj^b, #e.nfe^P©^|g^?& 2 

fP^^TK^:^ h U A7jc^l^ 200mlTlllI. 7jc200mlT3 mm^. tl7jc 

^1t>T^#bT. e6@#tbT 4,4'-5?-/er/-:/^;V^>V^r7x/>?£#feo 
iRM^l 2. 67g (0. 0430mol. JK^4 3. 5%) Tafeofeo 4,4'- 
i?-/er/-:/^;i/^>\/:7xy XDR^tt. 'H NMRX^^ J^O? FD-MS 

'H NMRX'^i^ b;K270 MHz. CDClj) : fi/ppin 1. 35(s, /-Bu, 18H), 7.4-7.5(in, 
Ar. 4H), 7. 7-7. 8 (m, Ar. 4H) 

FD-MS 7.^^ V)V :Wz 294 (MO 

(ii) 6, 6-tf7.(4-/er/-r^5^;i/:7x— ;i/):7;i/^>(Z)-^^i^ 

MT^^. mm.mw^f'^^xs^.-^nv ^^mxti^ o omi zip 7^x3$^ 
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^\Z^mmmV^^s AA'-^-tert-:/^)l'^>^/yx.y>6. 0 3g (2 0. 
Smmol) ^Xn, m.7i<iy^h^}^]^ay^>4 0ml ^tU^fco ^^•tJ-p^5^;U 
U>mhU7^H4. 0ml ^in;lfem, ^JCTK^&TJ^'t'b^^dte.. 2. Omo 1 
/L(Dv'i7D^>i§^>?xn;W:^hU'^7A/^b7hHD:7^>^|gl 5. 5ml 
5 (3 1. Ommol) *^^tcjq;^fe^. ^^I^HMT^MT 5 B^filj^bfe, 
^:^?gT?^-^b?^;&te>^fnm'ft:T>^:^'^i=.7K^?^l 0 Oml ^^'«rJc:Jn^. 
V>T>^X5^;i/X— 5^;H 0 Oml SinA^, #e)nfc— @(D^?iK^3 O 0ml4^ 
^S^i^^C^bTicI5Ilg'^}fe^. TK^SI^Vi:^, m\^^x. #e»tife#aS&7K5 0 

m 1 T? 5 0, tafD:feit7K 5 0 m 1 T 1 mm^f^smTKmwi'^if^zy^A'vm.i^vr^io 

x;P):7;V^>?&#fco JRSttS. 3 6g(15. 6 4mmoUiR^7 6. 4%) 

-e^ofco 6,6-t^x(4-^er/-::^5^;^:7xx;^):7;^^>cDl^^«> 'h nmr 

15 'H NMRT^^i^ h;K270 MHz. CDCI3) : 6/ppm 1. 34(s. f-Bu, 18H). 6.3-6.4(m, 
Cp, 2H), 6. 5-6. 6 (m, Cp, 2H), 7. 2-7. 3 (m, Ar(Ph), 4H), 7. 3-7. 4 (m, Ar(Ph), 
4H) 

(iii)lfX(4-rerf-r^5^;i/:7a:X;i/)i^^D^>:5'5?Xx;K:ti7:$^;^ ^ ^ 

^\Z^mmmvrcWi. ^i7^;A^)V:t^^}i}^Uz^^>Vy)V:tU>2. Olg 
(5. 2 Immo 1) ^Atl, IBiTKT^h^fc Hn:7^>4 Oml ^mxtc. ^iKtK 
?S-e?^^L'75:/&^e>> 1. 5 6mo 1 /L(Dn-r^^;i/U^'i'A/'i3-^^^+h>^ 
^3. 5ml (5. 5mmol) ^%^\zm^rc^. ^^^ffl^T^lfiT 1 B 

>2 Om 1 JC^^^itife 6,6-tfX(4-/-:/5^;i/:7a:x;i/)7;W^>l. 7 8 g (5. 

2 Ommol) ^mTm^^m^^x2 o^mmirx'^^izmxTco ^om^M* 

^1^1 0 0ml ^^>JrJc5n;l, j^ViTv?X5^;i/X— 5^;H 0 0ml ^mXtco # 
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^nrz:^m(Dmm^ 3 o om i ^mm^^z^i^xmrnm-DtcWi. TKm^m^rco 

m^X. #^n:^^aS<&7Kl 0 Om 1 T 3 0, ISfn:fe:^7K 1 0 0 m 1 T 1 
JR»t^2. 6 6 4g(3. 6 5mmo 1 , W7 0. 1 %) T^ofeo h'X (4-/ 

:7;i/:ti^-;Wp<i$'>®l^^}*> »h nmr x^i? h;u:fej;tK fd-ms Ts^^; vyvxn 

10 'H NMRX^i^ h;K270 MHz, CDClj) : 5 /ppm 1. 0-1. 3 (m, Me(OMOHDBFlu), 24H), 
1.24(s, /-Bu. 18H), 1.5-1.7(br. CH,(OMOHDBFlu). 8H), 2.8-2.9(br, CH^CC 
p), IH), 5. 3-5. 4 (m. CH(9-OM0HDBFlu), IH), 6.0-6.5(br, Cp, 4H), 6. 6-7. 8 (b 
r, ArCOMOHDBFlu) & Ar(Ph), 12H) 
FD-MS : M/z 729(M'+1) 

15 (i v) If X (4- <er /-::/5^;u:7 a: ^ ^ 1/ X 77 ^ D ^ >37 >?xn;w) ( n 

mTms\'. mm,mw^t:m^rc i o om i ^)vy-)vy^xu^%^\z^mm 

^^}iVUz^^>Vy)V^U=LM^^>0. 7 0 9 g(0. 9 7 2mmol)^ 
20 An. ffii7KS^X5^;VX— 5^;i'3 Om 1 ^JP;^fc. 5!K7Kj^Ti^^b;&:dte,. 1. 5 
6mo l/L©i2-::^5^;i/U5^':7A/i3-^:^^iJ->^?Sl. 3 0ml (2. 0 3 
mmol) ^^^\zm^rcW:. ^^H^ffl^T^MT 3 9 B#Wmi^bfe„ :^^J — 

#(1:2) 0. 273g(0. 7 2 4mmo 1) ^iP^fe^. ^ia*'r^><?JC 

25 #Mb. ^^#H^T^^aT2 4^rBm#bfe. MffiTT^s^<&@5febT#e>n 

eiO^^O^Jt^MEETTM^b. 5^^-fe@#:^bTlfX(4-/er/->^5^;i/>'xX 
5^ 1/ > ( 77 5-5^>^ □ > 37 i;xx;i/) ( 77 ^-^r iJ' iJ' ^ i7 b H P v^-^ > 
^/y)\/:^VZL)V)-J)Vu:=.^h,VifU^) K iK««0. 2 0 0 g (0. 2 2 
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5mmo 1, JR^3 1.1%) T^o)^, tfX (4-rer/-y^;i':7a^-;U) ^5^U> 

:n;i/)^;i/:n-i^A>^^DU H®IhI^«. 'H NMR X^i7 hjVcfecfctX FD-MS 7.^^ 

•HNMRX'^^ h;K270MHz, CDCI3) : 5/ppffl0.80(s, Me(OMOHDBFlu), 6H), 0.94(s, 
Me(OMOHDBFIu). 6H). 1.31(s, /-Bu, 18H), 1.40(s. Me (OMOHDBFlu) , 6H), 1.45(s, 
Me(OMOHDBFlu), 6H), 1.5-1.8(m, CH, (OMOHDBFlu). 8H), 5.54(t, 7=2. 6 Hz, Cp, 
2H), 6.12(s. Ar (OMOHDBFlu), 2H), 6.24(t, 7=2. 6 Hz, Cp, 2H), 7.35(ddd, 7=19.8 
Hz. 7=8. 2 Hz. 7=2.0 Hz, Ar(Ph), 4H), 8.03(s. Ar(Flu), 2H) 



10 mmmi 5] -x^^w: 



0 0ml?S^Ab> X5^lx>^l 0 OL/I^F^CQSTijKal$i±> TSICTIO^)- 
F^^J^$ii:T:feVifc. dtltc. pt5^;i/T;V^ 7 ^tJ-X^ h;i/X>^?S(A 1 = 1. 
2 Imo 1/L) ^0. 5 2mmo I mmV. 'A^^'Vi^;^^)U;<^U>(v^-z^^ 

20 -7-2. 3 8 g3&t#e>n;fe, M'&Stt^iS 9. 5 kg-PE/mmo 1 -Z r • 
hrTfet). #e)n;/h5j?uv— CD[77]ti4. 4 9 d 1 /eTfe-^fe, 

^^\z^mm^vrcp^^m5 o omi hi57i/-:/(cb;ux>4 

OOml^^Ab. X5^W>&1 0 0 L/l^^loa-edfEa^-a:. TS'CTIO^ 
25 |fem^$i3:T:feV:>;feo Z.n\Z. )f^^)V7}V^ / ^^><D h)V:x.ymm (A 1 = 1 . 
2 Imo 1/L) &1. 3 Ommo l^Jnb, :iK\^^z^:^'^)V:^=f'V>{-n^-zyi; 
D^>i$'i?XX;i/) {77*-(3. ^-V-tert-^^)Vy)V:tV:=^)V)}-J)VU-^2^-Ji^ 
PU H©h;i/X>^?^2. 0 Mmo 1 ^Jp;lfi'&^iB$&b;/S:o X5^1/>:^;x^l 
0 GL/I^FB^OaifJiigfi^JtC^jli&b. -^JBET, 7 5'C7?44i-rM'&&fft5}/bm. 
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V— 4. 3 0 gd1#e>nfeo «-a-fil^t^3 2. a kg-PE/mmo l -Z r • 

-^^\z.mmm.w<^fz.n^m.^ o om i hi^i/-yt;ih;vx>4 
oomiSi^Ab. x5^ix>^i 0 0 L/NfP^cD»"rdig3i$-&, Tsr-eio^ 

2 1mol/L) ^1. SOmmol^Jnb. ?^ViT>^:7x— ;^p^^l/>(77''- 
v^i^nU H(Dh;i/X>^^2. 0 Mmo 1 <&]!nJ^S-&^iail&U}/S:, X5^l/>:j?fX 
1 0 0 L/Nf|^©«Till^fi<JtC:«iSi&b> -^ffiT, 7 5r7?2^^a-&<£fTofe 

15 3i?U*T-2. 4 6 g)&^#e>nrco a-^^mSS 6. 9 kg-PE/mmo 1 -Z 
r • h rT^D^ #e>nfe3j^U'7-® [77]«8 . 3 0 d 1 /g-^^ofeo 
C^SI^JIB) -X5^l^>S^- 

^^^tc^^«mb;feF*3^S5 0 0ml hi^l/— ::^Jch;i/x>4 

20 ^«J#$^T*3V^feo einjc. >;5^;1/t;U5 y ^+h>© h;i/x>^iK (a i = i . 

2 1mol/'L) *1. SOmmol^Jnb, ^ViTi^:7xn;i/pC^l^X775_ 

>^i7 n ^V:^' >?xx;i^) { T} "-(3, 6-e^-fer/-r^5^;i/ i/x;i/) } >?;V3 x»> a 
>?^DU H(Db;Vx>^|g2. 0 Aimo 1 ^3[jp;im'^<&ll$^L;feo X5^lx>:^;x 
<£i 0 OL/P#F^c^«l?ig^^l<J^c:#^j|&b, -^JET, 7 5t:T45^w«-&Sffofc 

-MZ-^X. :^U-T-Sr«fm$^, 8 0t:T12^ra. MJBE|gJi$fTo;felgm> 
^Uv-7. 1 0 gj5t#e>n7feo S-^^tt^S 3. 3 kg-PE/mmo 1 -Z 
r • h rTa&O. #e»nfe#U^-©[77]«5. 6 0 d 1 Z^^^^tz,. 
CIIMfiJ19] -X^^l/^m-^- 
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^^\z^mmmiyrcp^^m5 o om i <D:»'^:^m:t—hi7u—'/\z b;i/x>4 

OOml^^Ab. X^l/>^ 1 0 0 L/'^rHl©a-rgiSjl$'&. 7 5*CT10^ 
2 Imo 1 /L) SI. 2 5mmo 1 ^Jnb. J^V^Tv^i^ n^^^i^U 5^X77 

5 ->i7 $;xn;w) { 77 (2, 7-$^-<er/-:/5^;v:7;i/:t i/x;v) }z>)V=izi^j^ 

y-MzmX. 5i?U*7-Sr^m$1ir. 8 O'er 1 2l^ra.MJBE^j^Sffofcjgm. 
10 sJ^U-T-S. 5 4 g3^>t#e>ti;/^. g^^14^^3 4. Q k g - P E/mmo 1 - Z 
r • h =^e)n:fe#U"7'-©[77]f^4. 3 7 d l /g-r^-pi/b. 

c^ia^2 0D -x5^i/>a'&- 

^^t;:^mfiifeb;/S:i^^m5 0 Omi (D??;^;^^^-hi7i^— :/jc:h;i/x>4 

OOmlS^Ab. X^l/>S 1 0 0 L/^rBl(D»T^^al$-&, 7 5'CTIO:^)' 

15 ^#^$i±T:feVifco ^intc, p^5^;VT;i/5y^'y->oh;i/x>?^?^(A 1 = 1. 

2 1mol/'L) SO. 5 2mmo 1 ^llOb. ^V^TS^^ n^^^^i^U 7^X77 

^7 D ^ > 1$^ >?xx;v) { 77 «- (3, 6->»- /er/-:/5^;i/ :? i/x;i/) } n x a 

-MZMX. :^?U"T-S^tH$-^. 8 0'CT12I^F^, Mffil£igSff ofej^^. 
si^U-T-l. 9 1g;&«#e>nfeo a'&«tt«4 7. S kg-PE/mmo l -Z 

r • h rTi&D. #e>n;^7i^U •7-(0[77]tt2 . 8 8 d l/gT?*ofe, 

CIIM^J2 13 -x^^l/^a-g— 
25 mmz^mmmvrc^^ms O Oml ®5ff7;^m:t-ht57l/>-:/JCh;^X> 

4 0 0mlS^Ab. X^^W^Sl 0 0L/l^^(D«Tirfg3l$1i:. 7 5'CTIO 
5^FBm#$i±T43V^fco ^tl\Z. ^'^)VT)V5.y^1)->(Dh)VJL>^m (Al = 

1. 2 1mol/'L)Sl. 3mmo 1 ^inb. ^ViTi?J>^5^;^;^5^l/>(77''- 
->^^P^>^$7S?XX;^) (77«-:ri>^^5^;W:f;57^t: HD>?^>y:7;l/:tl/x;0 
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5 mm. MBEfgj^*ffofe5gm> 5i?U'7-4. 95 siim^ntco a^«i4«4 2. 

4 k g-PE/'mmo 1 - Z r • h rT2bD. #e>n;fe5j^U'7— ©[7}]ti3. 9 
10 4 0 Om 1 ^^Ab, X^l/>^ 1 0 0 L/l^rBl(7)M-eiS£®$iir> 7 5*0^10 

^r^«^$i§:T43v:»fco ::ti{c:. :f^^)Vrjv^y^-^>oh)\<x,>mm (a i = 

1. 2 1mol/L)?^l. 3mmol^Jqb> Vi"r>^:7x x;V;?^ 5^1^X77 

$/i^D^>^>?xx;i/) (Ti^-r^^^iJ^^^jl/rttJ^^fc HD$?^>\/:7;v:tl/x;v) 

MBEig^t&ffoifej^:^. 3i?U"T-iR««4. 1 5 gf)m^nrco m^mm^4 1. 

5 k g-PE/mmo 1 - Z r • h r TJbO. n^tltci^V'^—OlTi'Witl 0. 
20 5 d 1 /gTefeoJ't, 

CIIJS092 3D -X5^l/>fi-&- 

^^^-JC^meifebfel^^MS 0 0ml (D:^f9X^:t~h^l^-:/JCb;i/X> 
4 0 0ml^^Ab> X5^l/>$: 1 0 0 L/B$rBl(^*T^®^-&. 7 5'CTIO 

^^r^^j#$i±T*3Vi;fe„ cintc> ::^9-)V7)v^/=¥-^><Dh)\^j:.>mm (ai = 

25 1. 2 1mol/L)^l. 3mmo 1 ^inb, ^V^Tv^^d^^v'UxXt?"'- 
^7 n > i^xx;i/) ( 77 5-:^- ^7 t H n > \/ 7 1/ x;i/) 
i;;i/3X'^A>?i^aU H(^h;i/X>^|^2. OMmo l SrjJP^fi'&^BB^L/feo 

a-^^sff-^fe^. i!>«©'rv"::^5^;wT;i/3'-;w^^jobTa'&s^jJ:bfeo ^j^u 
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Mffi^^t^ff o 7}t U -T-itxa^ 2 . 0 0 g e.n?5:o M'&^tt^ 3 0 . 

0 kg-PE/^mmo 1 - Z r • h rTfeO. #&n:fe2itU "7— CD[77]«2 . 2 
3 d l/g7?abofeo 
5 C^JiS«3|2 4D -JL^U>m^- 

4>rBi«Jt$-&T:feVifeo cinic, ^^;i/T;i/5y^-y'>c!)h;i'X>^?^ (ai = 

1. 2 1mol/L) ^1. Smmol^jDb. J^VilfS^;?^^;!/^/ U kX?? 
>?;|/n-^7Ae^^DU HO h;Ux>^IK2. OMmo 1 ^Jni;lS^^ga$&Ufco 

15 fft>;fc^m> 3j^UV-2. 3 8 g/^>t^Sny^o a'&^'l4«3 5. rkg-PE/ 
mmo 1 - Z r • h rTabD. #&n:fe#U'7— ® [rjlf^B. 33d 1/gTfe 

C^JI«3I2 5] -x^^i/va-^- 

^^^Ji-t^^mambfei^^MS 0 Om 1 (D:» ^ xm:t— h ^ U—^\Z h;i/X> 
20 4 0 0ml &^AU. X5^l/>Srl 0 OL/^NFPBlOD«TSga$ii-> TS^TIO 
5i>ra^j#$ii:T:feVife. unic. pt9^;PT;U^ /^i^->0 h;VX>^|^ (Al = 
1. 2 1mol/L)§l. 3mmo l^tnib. 'A^^'Vz^y x.-)lz^V U>(.v^- 
5^^ D^>^ i^XX;V) ( 77 5-:tiJ7 ^ 37 fc H D >\/ l/x;i/) 

25 X5^l/>:yx*l 0 OL/l^ra©»Tjgl^eiJlC#^il&b. -^JBET. 7 5'CT2. 5 

^:l^}^m<D;f^i$' y-MzinX. ^J^UT-^^m^-B:. S O'CTl 2NFrBl^ Mffi^ 
^^Sff-p;/^!^^. JJ^U-T-S. 7 8gdt#e.nfe. a^^tt«4 5. 4kg-P 
E/mmo 1 - Z r • h rT^D. #e)nfe3j^U CD [77] « 6 . 2 5 d 1 /g 
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^^\zmmm^i^rzp^^m5 o om i hi5^i/->^tch;px> 

4 0 0ml*^Ab. X5^W>^1 0 0 L/NpracDaTilSai^-B:, TS'CTflO 

1. 2 1mol/L) 5 2mmol^jBL, )!>:ViT5^>'i7 D^^i^Jl/i^U 

W>(77*->tJ7D^>i$' i^xx;!/) { 7? (2 . 7-z^-ter t -^^JU y)V^ } 
3X^7A5?^DU h;i/X>^?SO. 8Mmo l^mS'&^Mi&bfco X^ 

»J®^r$^y>-;i/tcJn^. ^U-r—^tffm^ii:. 8 O "CT l 2 l^^l. WBMM^ 
ffofeJ^m, Jj^U-^-S. 6 4gd^#e>n:fc. M'&Sm^lOQ. 2kg-PE 
/mmo 1 - Z r • h rTfeD> #e»tl/b>i^UV— ©[77]^^? . 7 0 d 1 /gT 

15 C^»J2 7] -X5^l/>a'a— 

^^td^^a^bi/Sii^^as 0 omi cD:j?;^x^:t— hi7U'«-:/ich;i/x>'4 
K«^$i±T*3Vifeo cinjc:^ ;p^5^;ut;1'5 y =^i^->a) h;i/x>^?i^ (a 1 = 1 . 

2 Imo l/L) ^1. 3mmo l^imb, ^^Vi-tr>'^>S?;i/y>5^1/> (tj'^-v' 

25 ^ffofej^m> ^UT-l. 76gj&t#&nfco m'&^m*2 1. Ikg-PE 
/mmo 1 - Z r • h rTfet). #e>n;'S:33^U "7— © [77] J* 2 . 6 2 d 1 /gT 

ciiifSM2 8] -x5^i/>a-&- 
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r^^jt^-BrX^Vifeo einiC> ^^)VT}V5.y=^-^><Dh)V3L>mm(A 1 = 1. 
Blmol/L) <Srl. 3mmol^JnL.> <^V>T>?^>S?;Pp^5^I/> (v^-z^ 
^D^>^e?x-;V) {77''- (3.6-5^- ^erf -:/5^;i/:7;V:^W-;i/) 

4?U*7— 3. 5 7 g:f&t#e.ti:/ho M^mmt2 1. 4 kg-PE/mmo 1 -Z 
10 r • h rTa&D. #e>n:fe2j^U'T— (D[77]t*2. 4 6 d 1 /glfabo 

5>PBi^j#$i^T:fe^ifeo iinjc. ^'^)vr)vs.y^i^>(Dh}vx.>mm (ai = 

15 1. 2 1mol/L) ^0. 5 2mmo 1 ^Jnb» ^^Vi-Tv? (p-hU;!/) 

>( 7} "-e^i^ D ^ >:$^ >^xx;v) { 7? (2, 7->?-ter t-zf^}Vy)]^^u=.)V) } >?;i/n 
x-^^Av^i^nU h;i/X>^|gO. 8Mmo 1 &Jn;^«'&SM$&bfeo X5^U 
>:^X^ 10 0 L/^FBl(^S7?^i^6<lJc#^j^b, affiT, 7 s-CTs^a-^ia-^^ 

20 ^^j—Mzm^. 3j?UT-§wai$ii:, 8o^-ei2NFr^, Mm^j^^fft^fe 

i^m. #U-7-2. 00gdt#e)nfc, fi'&^tttiSO. Okg-PE/mmo 
1 -Z r • h rT25t). #e)nfe3l?U V— <D[77]«1 0. 5 d l/gT2feofco 

5fe:5:^lC^^fimb3^f^^«5 0 Om 1 OD:^f^XM:^- Iz-^tc: h;UX> 
25 4 0 0ml §SAb. X5^V>Srl 0 OL/Np|^<^*TdSa$iir. 75'CTlO 

^rBmit^i^T^v^fe. Jinfc. ^^;i/T;i/^y^i^*><z)b;vx>^?g (ai = 

1. 36mol/L)&0. 5 2mmo 1 ^jDb, ^V:»t?b'X{3-(h U :7;i/:tn 

y X x;!/} ^5^i^>(7}*-'>i7n^>i$' i^xx;i/) { 77 «- (2, tert--^^ 
)Vy)V::^V:=.)V)}-J)Vu-^2^z^^U^) YOV )VJL>mWiO . Sumo 1 ^Un;! 
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5 0 kg-PE/mmo 1 - Z r • h rT35D» #Snfe:^U'7— ® [77]^ 1 0. 
0 d l/gT2bofeo 

10 :^K^it$ii-T:feVife, cinfc:. p^5^;I/t;1/^ y ^thXD h;vx>^?^ (A 1 = 

1. 2 1mol/'L)&0. 5 2mmo l^iPb. ^^icl^iTS^ (p-hU;i^) 
>(77''-v^^n^>'i$'e?xx;i/) (77''-:ti'^^5^;i/:ri7^i:i H^>?^>>/:7;^::^- 
leift^ffofeM:^, 5j^u*7— 2. 3 2g*t^§e,nfeo a-g-^mas?. okg- 

PE/mmo 1 - Z r • h rl?aiO, #€.nfe>J^U*7— CDE77] « 1 1. 5 d 1/ 
gTaboJto 

20 immM3 2^ -jL^u>m^- 

%^\zmmwmi^r:LiH^m5 o omi ©:^;^xm:^-h^i/— ::^fch;i'X> 

4 0 0ml*^Ab, X^l/>^1 0 OL/'I^^CDai?0fe®$-&, 7 5"CT10 
^rB^#it^ii:T:feVife. p^5^;i'T;U$ h;i/X>^|^ (Al = 

1. 3 6mol/L) ^0. 5 2mmo 1 ^^Jinb. J^V^Tlf X (4-/er<-y5^;i/:7 
25 xx;i/)pt^]x>(7?s->/i7D^>:$7>?XX;P) (77''-:ti7^:?^5^;U:t^^b Fds? 

7 5'CT2ra-r«'&$ffo;fe^.iI>«Op<i$'y-;W^^jpum-&^^?±bfe. 
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^m. wtm^i^^n-Dfcm^. 2.57 g*t#e)nfe, m-s-^it^ 9 e . 

4 k g-PE/mmo 1 - Z r • h r ttSni/bsJ^U [7?] 1 3. 

6 d 

5 ^^\Z^mmmvr:i\H^m5 O Om l CD?t;^X$g:f— hi^W— :/fCb;i/X>4 

rB^^^$i±T:feVife. cinjc, ^5^;WT;i/^y^i^->oh;i/x>'^lig(A 1 = 1. 

2 Imo 1 /L) 5feO. 5 2mmo 1 ^inb> 'A^^'Vz^:^'^)V:A'^U>i7i^-^i7 
10 0. 8 Mmo 1 ^iP;lfi'&<S:||$&bfeo X5^lx>:^f7>^l 0 0 L/^fBlOSTi® 

tllfeo S-&fiH4«2 0. 5 k g-PE/mmo 1 - Z r • h rTcfeO. #e»tlfe 
15 Jj^UV— (D[77]^i3. 0 8 d l/gTi&oife. 

CJt$SE«S|2] -x.^u>m^- 

%^\z^mmmiyrcp^mm5 o omi od:)!/^^®:^— hi7w-:/fch;i/x>4 

^l^^$i±T:feVi;/^o rinic. p^5=-;i/y;w5 y 4^1}->(D h;i/x>^?^ (a i = i . 

20 2 1mol/L) <£0. 5 2mmo 1 ^iinb^ ;^Vil?>?:7acx;Vj>^5='I/X?7''- 

'>i7D^>^v?xx;i/)(?7''-:7;i/:tl^x;i/)i?;i/nx':7A>?j^nu H©h;i^x> 

25 S«ftH$i3:. 8 O'CTl 21^^. MEE^iSI&fTo}fej^m. 5i?UT-l. 1 7 gT&t 
#e>nfc. a'&^14«2 9. 3 k g-PE/mmo 1 -Z r • h rT^5D. #e» 
n;fe#U'7— CD[7}]^i5. Oedl/gT^o^o 
CJti|Si^ai3] -X5^1/>S'&- 

^^^Z^mmmi^fcP^mms 0 Om 1 hiJ^ix— :/tc:h;i/X>4 
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2 1mol/'L) 3 0mmol^JpU, ^V^Tv-^^ n^^v-U 5^>(77 

^*fm$-&> 8 Ot:!?! 2^Fb1, MJBEI£jl^?&ffo:/bj^m> Jj^U-^-O. 8 0 g^t 
#e>nfeo S'&^i4«4. 8 k g-PE/mmo 1 - Z r • h rT&O^ #e>n 
10 ;^5j^U-7— <D[77]J43. 82dl/gTcbofco 

2 0 0'CT?3I^KI£JSbfei^U:^J8. 5 kg§3 3 1 (D h JVX.y'Vmn^VzV 
Tcm^. }f^^JVT)VS./^^ymm (a 1 = 1. 4 2mol/L) 82. 7L=£r3 

Ti^^bfe, #e»nfe@#:MiK^^j'<&h;vx>T3iiit5fe^b;/b^. h;i/x>TS 
mmiti^xm^mm^^ (a) (^w^wi soDo 

20 ^5J>tc^^gmbfei 0 om 1 o-on:7^xnff'{c. h;i'X>5m ucSi^ 

$^fe±IBTIIS^bfeH^Mii^5> (a) <£T;i/5X»>AJfe^-e2 3 7 . 4 Mm 
olAti. ^(Dmmm^mi^lyfSii!)^^. ^mrf (23*0. z^:^'^)]/::<^U>iv 

mi^m\^^xm^^4mm\ m^mm^^ (b) ^nrco 

^^\zm.mmMVr:il 0 0 Oml CD:e— h:J7W-:/JCi3-^yi§^>5 0 0ml 
SAtl, Imo ly 1 hU-1'Vy5^;i/T;i/5X'^A0. 2 5ml (0. 2 5mm 
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o 1), 1— /\:^-fe>3. omK ±m^mr:imi^ii&mm^ (b) <£^Ab. 

?S1iJ^4 5. 0 k g-P o 1 yme r/mmo 1 - Z r • h rTabo)^, 

MFR2. leO. 0 1 g/l O^B-^J^T. mmo. 9 2 1 g/cm^ Mw=2 0 8, 
9 0 9, Mw/'Mn=2. 1 3T*ofeo 

l^X 7} ''-v'lJ^ o '^>iS' >?xx;i/) { 77 (3, 6->?- tert-rf^)Vy)V:t l/x;i/) } ;p 
M^^K^)- (c) ^#;fco 

[x^ w >/^^^-fe y^m^] 

mi^mm^^ (b) a><-^*Dtlfc±|BT#fe@#:M^^^5^ (c) SZrm^O. 
4 6 0 jt/mo lIS^^Vi^^iA^tS, IISS^JS 3 tl^:m;^^f^$ffo;to ^Stlfe 
^Uv-t*26. 2gl?^ofe. a-^^mSS?. 0 kg-Po 1 yme r/m 
mo 1 -Z r • h rT*bo;^o JlOsj^U -7— ICOV^T, MFRg. Mw 

^©^m. MFR2. leO. 0 1 g/1 O^^T. ^^0. 9 2 4g/'cm^ 
Mw= 1 6 6, 1 8 6. Mw/'Mn = 2. 3 3T*ofeo 

mmmm(Dmm'] 

]l#^M^#<i: bTv'p^ 5^ 1/ X 77 D v?xx;i/) { 77 (2. 7- 
5^ 1/ > ( 77 o >?xx;i/) { 77 (2. 7-$^- /erf-:7^5^;i.:7;i/:f l/x;v) } 
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i^mm^^ (d) ^^Tco 

mi^mm^^ (b) <Df^t>DtC±|BT#fe®#:MIS^^^^ (d) <£ZrM^FO. 

5 40 6 Mmo iffi^fflvife^^. mmmsstmu^^mi^^n^rzo m^nra^ 

Uv-«2 8. 6gTa&o;/bo a-^f^tt^ro. 4 k g-P o l yme r /'mm 
- o 1 -Z r • h r-eabofe. 

^0^^. MFR21. eO. 0 1g/10^OT> ^^0. 9 17g/cm«>M 

10 w= 5 5 7, 8 0 0, Mw/Mn= 2. 28Ta&o;^o 

m^^m^i^t bT>^^ 7?«->'irn^>iS' >?xx;i.) { 77 "-(2, 7- 

15 ^ 1/ X r? > ^ n ^ > >?xx;i/) { 77 (3. 6-z^-tert-^^Ay)]/:t l^x;U) } 

(e) S#feo 
[X^ A^^^-k 

(b) <Df^t:)DlC±tBT#fe@#:MJS^^)- (e) ^ZtMI^O. 

<iijfeisif^$ffo:fc.#e>nfe>i^U'7-tt5 0. 6 gT*ofc.a'&fi§i*«i 9 a. 

6 k g-P o 1 yme r /mmo 1 -Z r • h rTfeoifeo 

^©^m. MFR21. eO. 0 1 g/1 0:^i^J!J;^T> ^^0. 9 2 3 g/cm\M 
25 w=4 0 1, 0 3 1. Mw/'Mn=2. 3 9*T?feofeo 
Cllli^J3 7] -X5^^>/'\4^-k>^M^- 

bT>'p^^;i/^5^l/>(77*->'i? P^>:$^>?xx;i/) {77''-(2, 7- 

99 



wo 2004/029062 



PCT/JP2003/001656 



i^mm^^ (f) ^mco 

m\i^mm^6^ (b) <Dm>K>\z±M^m:i^i^mm^^ (f) ^zrjM^o. 
6 8 4Mino i^B^ffiViTfcjEA^ts, mmm3 3 iimmn.u^^n-Dtz.o n^ntc 

3j^Uv-«34. SgT^oifeo a-^SmiSO. 9kg-Po 1 yme r/m 
mo 1 -Z r • h rT<feofco 

Il©2j?U"T-Jcr5ViT. MFR2. Mw/Mn?£?llJ3tbfeo 

MFR2. leO. 0 1 g/1 0^£;^T^ ^^0. 92 1g/'cm^M 
w= 1 5 9. 4 2 4> Mw/'Mn= 1 . 8 1Tfeo/bo 

^^\zmmmmvrc3 o om i <Dm.wmit^m'ODy^x:n^iz. h;i/x>jc 

!S®^-&fe_h|BTi^mbfc@#:Mi^^:$>(a)SrT;i/5n'^Am^Tl 4. 3 6m 
mo 1 An. ^®l®^SIg^fll|^b;^*t^, ^MT, i^yx.=i)V:^^U>(v^-z^i7 
n^>^i?xn;U) (77^-:t;J7^^5^;v:r^5^i5'k Hn>?^>y:7;U:tWx;W) 
nxe^Ai^^nU H0 2mmo l/'L©h;PX>^?fie<&2 9. 0ml (0. 0 5 

8 Ommo 1) m^Tcm. 6 o^mm^vtco ±m3^m^y':^> 

e^3>TmDI^#, n-'\r^:$'>5 Om 1 &ffiViT^5fe^^^4IHIffVi. #6)n 

mi^mm (g) ^#^0 

%^\Z^mmmvrcil 0 0 Oml ©rf— ht^l^— y{Ci3-^y^>5 0 Oml 
&An. Imo 1/1 hU'rv:/5^;i/T;V^X'>A0. 2 5ml (0. 2 5mm 
o 1), l-/\:^^ir>3. 0mK±|3T#fe@#:ftfeji^^(g) 1. 9 7ml (1. 
0 8 2 itimo 1 *§^) <^iSAb. X5^V'>;^;7.-r8. 0 k g/ c m^'GfCjJPffib, 
8 O-CTM-^SPg^^b/fe, m-&4'«8. 0 k cm'GiZ^-D^^^ZJL^Uy^ 

X2r^jpb> 3 0:J>^a-&b;feo S-^^, JKiJEEb. p^i$'y-;i/^Jn^TMiS£*^ 
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^^^^m. 3}?UV-^|tm. i^tmV. X^T8 O-CTl 2BtrBm^^b^o #^ 
n7t:^U-7«-«l 0 4. 9gT^^fco fi-^^ttJi 1 9 3 . 9kg-Polym 
e r/mmo 1 -Z r • h rTab-pfeo c:<D#U tc^^V^T^ MFRgi. ^ 

5 -e®^:^. MFR21. eO. 0 1 g/1 o4j-j^T> ?g^o. gisg/cm^. 

Mw= 6 6 8, 7 0 0. Mw/Mn = 2. 45T25ofeo 

tmm(D:^m'vmm^mK mi^mm^^ (h) ?^#feo 
15 mi^mmm^ (b) of^t5Ofc±tBT#j^0#Mii^r5^ (h) ^ztj^tfo. 
iij^^f^^ffofe,#^nfc5j?U'7— «9 6. 7 gTafeofe. a-&fln^^i2 i o. 

2 kg-P o 1 yme r/mmo 1 - Z r • h rT2b-Dfe« JlCDsHU V— tdOVi 
T, S^^. Mw/'Mn^aiJ^L';/5:„ 

20 ^(D^:^, MFR,.,8 0. 01 g/1 O^S^I^T. IISO. 9 2 0 g/cm3,M 
w=2 0 1, 5 0 0» Mw/Mn= 1. 8 6Ta5ofc. 

t.mm(D:)smxmm^n\f^. mi^mm^^ (i) <£#feo 
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mi^mm^^ (b) <Di^-t>y)iz±mT*mcmi^mm0z^ (i) ^zrn^o. 

8kg-Po 1 yme r/mmo 1 - Z r • h r^Tfeo/S:. C1<D#U -7— Id^Vi 

^(DB^. MFRioO. 0 I gXl O^Ur. mmo. 9 24 g/'cm^ M 
w=3 6 2, 8 0 0. Mw/'Mn = 2. 42Ta5ofe 

««i3 8i:i^atcffv^^ m^mm^^ (j) s^§}^o 

H^M^i^^ (b) Of^t>?)fcJi|37?#;fcH#:fi!ls|g^4i' (j) ^Zrlg^O. 3 

04iimo immm\f^. s-a-i^M^6 o^m\zf}^xr::un\ts mmms stmrn 

2 k g-P o 1 yme r/mmo 1 - Z r • h r Tibofco Z.(0'^^)'^—\z-O\^-^ 

MFRioO. 0 1 g/1 O^J-OT, IISO. 9 2 7 g/cm3, M 
w=47 7, 6 3 8. Mw/'Mn=2. 0 7Ta5ofc 

mmm42^ -x5^i/>/'^=^ir>^S'&- 

^: b T :7 X x;U;< 5^ X 77 D ^ > ^ >?xn;i/) ( 77 
K> \z. D'\^>';i/>^ U >( 77 "-v'i^ D^>iS' >?xx;v) { 77 =-(2. t-'zT 

mmizm\ mi^mm^,^ (k) 
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mi^mmm^ (b) (Di^t>Kiiz±mi^nrcmwmm0^^ (k) szrm^o. 

2 9 6 Mino l^i^fflVi, a-^^r^^e O^J-^fC^^feJJi^^tt, IIM^JS 8<i:[^ 
aJ&:^f^<£fTofe.#e)nfe5j?U'7-«4 9. 9 gT^ofe.S-^fl^&^l 6 8. 
6 k g-P o 1 yme r/mmo 1 - Z r • h r l?a&o:feo Cl®5i?U "7— IcoVi 
T. MFR2. Mw/Mn^ilJ^b;^, 

-eOig^. MFR2. leO. 0 1g/10:a'OT. ^^0. 9 3 3 g/cm8, 
Mw=2 8 3, 3 8 1.Mw/Mn=2. 4 
C^Jfi«Rl4 3] -X^^l/^/^^^-fe^^^a-g— (MC-4 7) 

^irffVi. H-f^^Mlt^rJ^ (1) §#;^o 

MfSimi^^fT^rco #e>nfe#U'T-«3 8. igT^o;^o M'a-?si4«9o. 

Ikg-Polymer /mmo 1 - Z r • h r X^-olto 

JKDTj^U'T-iCOViT, MFR„.e» ^S?. Mw/Mn $il|j£bfeo -eODj^M, 
MFR^.eO. 0 1 g/1 O^OT^ ^ll!0. 9 18g/'cm». Mw=6 4 3,8 
70, Mw/Mn=2. 36"r2bofeo 
C^JgM4 4] -X5^l/>//\:^-fe>^a-^- 

M'^^m^^W t.'LXz^yx, x;i/;5t 5^W>(77''->'i7n^>^ s?xx;i/) ( 77 "-p^- 
Die. tf7>{3-(hU:7;p:f n;<5^;i.):7a^x;H^5^lx>(77''->'i^n^>^>?xx 
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±t&mmm3 s iimm\zn^^. mi^mm^^ (m) ^nrco 

mi^mm^^ (b) (Dj^t)^\z±m'v^r^mi^mm^^ (m) szrM^o. 
4 0 1 timo im^m\f^. M^mm^G oi^m\z^^rci&.mt. mmm3 s iim 
#j^^f^&ffofe,#snfe3i?UT— «5 3. 6 s'^^t'Drciom^mmti 3 s. 

7kg-Polyme r/mmo 1 - Z r • h rTabofeo C®#U 

^(D^m, MFR21. eO. 0 1 g/l O^J-Bi^T. mmo. 9 2 8g/cm^ 
Mw=6 7 7, 9 1 0> Mw/'Mn=2. 68X350^, 

^M^J3 8i:l^aJCffVi. (n) ^^tz.. 

(b) <Df^:bD^c:_hfBX^ife@#:M^K^!K^ (n) ^Zrm^O. 

1 8 6Mmo i^B^fflVi. m^nm^Qo^m\z^^fc&,mt. mmm^^hn 

il?5:Jtf^^ffo:^. #e>nfe3j^U'7-«4 8. 2 gT^ofeo «'&^1t«2 5 9. 
1 kg-P o 1 yme r/mmo 1 - Z r • h r"T?a&ofeo 

MFR^i.sO. 0 1 g/^l O^OT. ^SO. 9 19g/cm\ Mw=9 6 5,6 
14. Mw/Mn=2. 97Tabofe 
CHJS^J 46] -X,'^V>/^^'\L - 

1 H D > y :7;p:t l/x;u) ^h.-j^u^)Y- ©-flit) 

, h*;:^ (4- t-:/^}V :7 x;w) ^ 5^ w >( 7? 6- >^ n ^ > $?xx;v) ( 77 5-:^ ^ 
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^^\t. ±mmmm3 8 tmmizm^. ^i^mm^ii- (o) ^%rco 

mwmm^^ (b) ®f^t> O lc±|3l?#fc@#Ma^^:9' (o) ^ZrM^O. 

i4 0Mmo i^B^fflVi, m^m^^&o^m\zmxtz.^n-n.. mmmzstm 

5. 6 k g-P o 1 yme r/mmo 1 -Z r • h r 

MFRgi.sO. 9 1 8g/'cmM«[w=84 8. 

7 0 0, Mw/'Mn=2. 3 2T?^-:>fe. 

(p) *#;/S:„ 

(b) ©f^t)D{c:±BBTf#;^H#:M/®^!fe:$> (p) ^Zrjjg^i. 

0 5 2Mmo iffi^fflvi. fi-arBtrf9^6 0 ^m\zmKrc&,^\t. mMm^^hn 
iij^^f^^&ffofeo #e»nfe3j?U'7-«2 5. 4gT*ofeo s-&fiH4«24. 

1 kg-Po 1 yme r/mmo 1 - Z r • h rTafet?;feo 
Jl<7)5j?'jT-Jc:-3ViT, MFR2. Mw/Mn^filJ^bfCo ^(JDj^:^. 

MFRj.igO. 0 1&/10j>^^-r.mm.O. 9 2 5 gXcmMvlw=16 6. 
5 3 8. Mw/Mn = 2. 2 4^25-3 ife, 
CJttS!^^5] -X5^U>/'^4^ir>^a'&- 

M^^M^#tbT>^:7a:x;i/p^^l/>(77 5-^>>j7ny^>^e?xx;i') (77*-:^ 

105 



wo 2004/029062 PCT/JP2003/001656 

(q) ^mc. 

5 mi^mm^^ (b) ©f^fc>?)tc:±IB7?#/^H#:Mii*K^)' (q) ^Zrm^l. 

0 0 0 jtimo i^B^ffiVi, m^mm^G o^m\z^xrcumt. mmmsstm 
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